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BeeACHHe 

HayTOBHe H36HpaTejibHoro norjioweHHH csera Me»3BeaOTofi uaTepHcfl^ 
pacnojioKCHHOH b 6 jih 3 khx k CojiHuy o6jiacTax PajiaKTHKH, ecTb, no nauie- 
uy MHeHHK), oflHO H3 HaHfiojiee oSemaiomHX npHMeneHHH sjicKTpoKOJiopHMeT- 
pHH B 3Be3AH0H aCXpOHOMHH. HmCHHO flJIS 3THX 06jiaCTeH, TAO 3(J)4JBKT nOFJlO' 
meHHH eme BecbMa HeanaqHTeJieH, mo>kho Ha^eaTbca Hcnojib30BaTb co epe- 
MeHCM Bce npeHMymecTBa bhcokoh TonnocTH (JjOTOSJieKTpnqecKoro MeTo;ia. 

OxMeTHM HeKOTopbie nepBOOMepeAUbie aa^aqii, cBaaaHHbie c nayneHHBH 
H 36 HpaTeJibHoro norjiomeHHa b 6jih3Khx k naivi pafionax FajiaKTHKH. Bojib- 
ouoH HHTepec npeACTaBJiaeT OKOHqaTejibHoe BbiHCHenne Bonpoca o HaJinnKH, 
HapHAy c oSAaKaMH norAomatomen MaTepHH, nenpepbiBHoro nbiABBoro caoh, 
KOHueHTpHpyioiAerocH k raAaKraqecKoft nAOCKOCxH. B cbh 3 h c sthm Becbiaa 
ijKeAaxeAbHo BbiHBAeHHe o^AacxeH, coBepiueHHO cboSoahmx ox norAomenna, 
'MTO HanSoAee npocxo ocymecxBAacxcH h 3 nsyneHna HsSnpaxeAbHoro norAO- 
meHHH. ConocxaBAenne hsShxkob nsexa 3Be3A, pacnoAOJKeHHbix na paaAnq- 
HblX paCCXOHHHaX, HO B OAHOM H XOM >Ke HanpaBABHHH, ABBX BOSMOAiHOCXb 
:H 3 yqaxb npocxpaHcxBeHHyio cxpyKxypy nbiAesoH MenraBesAHoS MaxepHH. Ox- 
MexHM xaKAce npo 6 AeMy BbiHcaeHHH peaAbHoft cxpyKxypw o 6 AaKOB MAenno- 
ro OyxH, xecHO cBaaaHHyio c BonpocoM o KOppeAauHH HsdbixKOB u,Bexa SBeaA, 
-pacnoAOAceHHbix b hhbkhx raAaKxaqecKHx uiHpoxax, c noBepxHOcxHofl apKO- 
cxbK) OKpyAoioiHero hx cpona MACHHoro llyxH. 

ZIah pemeHHH nepeqHCAeHHbix Bbime saAaq, KaK n HHorax Apyrnx, bo 3- 
AHKaK)m,HX npH HsyqeHHH H36HpaxeAbHoro iiorAomeHHH CBexa MeJKSBesAHOii 
MaxepHefl, HeofixoAHMO noAyq&HHe bo3mo>kho 6oAee xoqHbix snaqeHHH naSbiT- 
KOB uBexa aah cooxBexcxByiomHX KaxeropHH 3B63A- 

ripH 3X0M coBepmeHHO oqeBHAHO, qxo npHMeHeHHe 4)oxo3AeKxpHqecKoro 
MexoAa xpe6yex, qxo6bi Bce BCAHqHHbi, onpeAeAHtomae HaSHpaxeAbHoe nor- 
AomeHHe (HBexoBbie SKBHBaAeHXbi, HcxHHHbie UBexa sbcga h a6coAioxHbie 
BCAHqHHbl) OnpeASAHAHCb C COOXBeXCXByjOUieft BHCOKOH XOqHOCXbK). ToAbKO 
B 3X0M cAyqae npHMeneHHe aACKxpocpoxoMexpHH SyAex noAHoneHHHH h oxa- 
JKeXCH B03MO>KHbIM HOAOHXH K XOMy HACaAbHOMy HOAOJKeHHK) BemeS, KOrAA 
,H3 Ka>KAOrO HHAHBHAyaAbHOrO HaSAIOACHHa 3Be3AbI MbI CMOJKCH nOAyqaXb 
SHaqcHHe H36HpaxeAbHoro norAomeHHH aah Aannoro HanpaBAenna h AanHO-., 
rO paCCTOflHHH. 
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4 BBe;;eHHe 

C MeTOAH^ecKOH TOHKH speHHH paccMaTpHBaeMaH npofijieMa pacnajia- 
eTCfl Ha ABe — 4)OTOM6TpHHecKyio H cneKTpocKOHHqecKyio — npoSjieMbi. K nep- 
BOH OTHOCHTCfl OnpeAeJICHHe PBerOBblX SKBHBajieHTOB 3Be3A, OCBoSoJKAeHHhIX 
OT BJIHHHHH 3eMHOH aTMOC(|)epbI, HO OTHrOLHeHHbIX 3(J)(J)eKT0M HOrAOmeHHH 3 
MeH<3Be3AHOH cpeA6. Ko BTopoH— HaxoxTAeHHe cneKTpajibHbix KpHTepneB, on- 
peAejiHK)mHx HCTHHHbie, He OTHromeHHbie Mex<3Be3AHbiM norjiomeHHeM uBe- 
TOBMe SKBHBajieHTbi, a TaKXce adcojiiOTHbie BeJiHHHHbi asesA- 

CAeAyeT npH3HaTb, hto ao nacTOHmero BpeMeHH noAox^CHHe c o6eHMK 
qacTHMH npo6AeMbi He Moxcer CHHTaTbCH BnoAHe yAOBAexBopHTejibHbiM. Cy- 
mecTByiomHe KaxaAorH (})OT03AeKTpHqecKHx hbctobhx SKBHBaAeHTOB C T e 6- 
6HHca,Xa4)4)epa h y0T4)opAa [98, 99], C x e 6 6 h h c a 
yHX(J)opAa [100, 102], XoAAa 168], Ben Hex a [49], Boxahh- 
r e p a [50], B e k e p a [48], 3 a b h (58](, 3abh h MeAHHa [59], F lo c- 
c o B [67], UlHAxa H AJKeKCOHa [91]:, a xaKJKe h 3 r r e h a [57] ne mo- 
ryx paccMaxpHBaxbCH Kan noAHOcxbio yAOBAexBopniomHe xeivi xpeOoBaHHsiM, 
Koxopbie AOAJKHbi HpeA'bHBAHXbCH B HacxoHmee BpeMH K KaxaAoraM noAo6- 
Horo poAai. BoAbuiHHcxBO nepeqHCAeHHbix KaxaAoroB ocHOBbmaexcH Ha npH- 
MeneHHH cpeAHHx 3HaqeHHH ajih ocAadAenna CBexa b aeMHOH axMoc(})epe (b 
A yqmeM CAyqae cpeAHHX 3a HOHb), ah6o b hhx He yqnxbiBaexcH HadHpaxeAb- 
Hocxb 3X0X0 ocAadAeHHH. 3 xh odcxoHxeAbcxBa, a xaKXte caMH MexoAH nocx- 
poeHHH y-KaaaHHbix KaxaAoroB, oxBaxbiBarouxHx anaqHxeAbHbie odAacxH neda 
(nappHMep, HadAroAenne aaesA xoabko y MepHAHaHa, Kan 3xo hmbao Mecxo 
B padoxax CxeddHHca Hero coxpyAHHKOB) , He odecneaHsarox HopiiaAb • 
HOH 4>0T03AeKxpHHecK0H xoHHOcxH AJiH pesyAbxaxa HadAiOAeHHfi, a xaKjke 
xaHx B cede onacHOcxb BHeceHHa b Hero CHcxeMaxHaecKHX omndoK. riocAeA- 
HHe woryx dbixb odycAOBAeHbi, b qacxHocxH, ceaoHHbiMH HSMeHeHHHMH npo3- 
paHHOcxH axMoc(j)epbi. OoAodHbie CHCxeMaxHaecKHe ouiHdKH Moryx CACJiaxB- 
HecpaBHHMbiMH pesyAbxaxbi, noAyqeHHbie ajih paaAHHHbix yqacxKOB MAeqHoro 
riyxH H npHBecxH, HanpHMep, k CHcxeMaxHnecKHM HCKaxieHHHM b noAyqaro- 
meMCH pacnpeABAeHHH noxAomaiomeft MaxepHH no xaAaKXHqecKoft AOAXoxe. 

Eme Menee yAOBAexBopHxeAbHO noAO>KeHHe c onpeAeAenneM hcxhhhmx ■ 

ABeXOBHX SKBHBaAeHXOB H adCOAIOXHbIX BeAHHHH. SABCb HpeACXOHX 3HaqH- 
xeAbHaa padoxa He xoabko no nocxpoeHHio cooxBexcxByiomiHx KaxaAoroB 
cneKxpaAbHbix napaMexpoB, OAHoanaHHO onpeAeAHiouxHX HcxHHHbie nBexa * 
3Be3A, HO H ABxaAbHaa paspadoxxa neodxoAHMbix cneKxpaAbHbix KpnxepHeB. 
X[ah 3X0X0 b cbok) onepeAb neodxoAUMO noAyneHHc bo3mo/Kho doAee xOHHbix 
KaxaAOXOB BHeaXMOC(})epHbIX HBeXOBbIX 3KBHBaAeHX0B 3Be3A, pacnOAOKeHHblX 
B OdAaCXHX, no BOSMOACHOCXH CBOdOAHblX ox BAHHHHH MeH<3Be3AHOXO nOXAO- 
meHHH H, B qaCXHOCXH, AJIH 6aH3KHX 3Be3A, pacnOAOWeHHbIX B BbICOKHX xa- 
AaKXHHeCKHX HiHpoxax. 

* Mbi He KacaeMCfl asecb SHaiHiejibHoro qncjia iiohbhbiuhxch b nocJieflHee Bpewa 
KaiaJicroB aBeaxHMx BeanqHH h uBexoBbix sKBHBax^HXOB ajih aBea^, pacnojioKeHHMx b hc- 
6ojibiuHx H36paHHfaix o6jiacTHx He6a (CeBepHbift nojiapHuft pun, H36paHHbie nxomaAKH 
KanxefiHa, rapBapxcKHe njiomaflKH, oxKpuxbie cKonjienHH), a hmchho KaxajioroB C x e 6- 
6HHca, yHx4)opfla h AxtoHcoHa [103], Kpona h Ahhh CMHxa [15]„. 
SrreHa [56], AjKOHcoHa h Moprana [72]. Bee sxh KaxajioxH sBJiaioxcH no cy- 
mecxBy AH(})4)epeHitHajibHWMH. 
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MacTOflmasj paSora nocBamena peiuenHio nepBofi, 4)OTOMeTpHq6CKOH va- 
CTH npo6jieMbi. Mm craBHM sACCb cBoeft sa^a^efi onbiT nocTpoeHHH bosmojkho 
6ojiee ToaHoro «4)yHflaMeHTajibHoro» KaTajiora cjDOToajieKTpHHecKHx uBexoBbix 
3KBHBa,IieHT0B. n O /I (|)yHAaMeHTaJIbHbIM 4)OTOMeTpHqecKHM 
KaTajioroM mh noHHMaeM KaTajior pBBTOBbix skbh- 
BaJieHTOB HJiH 6.necKa SBesA, npHBeASHHbix k BHem- 
HeH rpaHHue seMHOH aTM0C(|)epbi na ocHOBanim 
Mi'HOBeHHbix sHa'aeHHii aJih ocJia6jieHH5i cseTa, onpe- 
TiejiKCMbix HenocpeACTBeHHO hs Ha6jiiOAeHHH. 

Hcxoah h 3 saAaaH noAyqeHHH Ha6AioAaTeAbHoro MaTepna^a, KOTopbift 
AOA/KeH nocAyacHTb aah HsyqeHHH cpaBKHieAbHo 6 ah3khx pafloHOB rajiaian- 
KH, Mbi ocxaHOBHAH Bbi6op Ha sBesflax cneKxpaAbHbix thhob B8 h B9, orpaHH- 
quBiiiHCb SBesAaMH AO 7.5 4)OTorpa(})HqecKOH Be.iiHqHHbi, qxo abahaocb npax- 
TiiqecKHM npeABAOM A'^ih sASKTpoKOAopHMeTpHqecKOH annapaxypbi, HMeBuiefl- 
CH B HameM pacnopaateHHH k HaqaAy HacTOHmeft pa6oTbi (1940 r.). YcTaHaB- 
.AHBaa nporpaMMy naOAiOAeHHH, mh orpaHHqHAHCb SBesAaMH, Ae>KamHMH b 
raAaKTHqecKOM nonce + 20'> no ntHpoxe c raAaKxnqecKHMH AOAroxaMn, or- 
paHHqeHHbiMH cKAonexiHeM —240 b odAacxH raAaKxnqecKoro nenxpa h aoato- 
xoH, paBHOH 180° B oOjiacxH aHXHueHxpa. Jlnuib HecKOAbKO asesA c AonroxaMH 
doAbuiHMH 1800 TaKa<e bouiah b nporpaMMy nadAiOAeHHH. Aah noAvqenHH 
.'HOpMaAbHbIX UBeXOBbIX SKBHBaAeHXOB^ 3Be3A B8 — B9 dblAH Bsaxbl BCe SBeSAbI 
3XHX xnnoB npqe hah paBHbie6'”0 c raAaKXHqecKoft urapoxoi (h), doAbmeS 
no adcoAioxHoft BeAHqHHe, qeM 30® npn ycAOBHH, hxo hx cKAoneHHe npeBbi- 
maex — 24®. Bhah bshxh xaKA<e sBesAti B8 — B9 aoS^S b 30 H 6 20o<j/)|<30® 
npH XOM JKe ycAOBHH oxHOCHxeAbHO HX CKAOHeHHft. Bcero Hama nporpaMMa 
coAepncaAa 852 SBesAH b ochobhom raAaKXHqecKOM noace h 137 SBesA, pac- 
noAOJKeHHbix Ha doAbmux raAa-KXHqecKHX mnpoxax. SBesAW dbiAH Bbidpanbi 
H3 KaxaAora HD, ho saxeM peBHSOBaHbi Ha ocHOBaHHH KapxoqHoro KaxaAora 
FocyAapcxBeHHoro acxpoHOMHqecKoro HHcxHxyxa HMenn IIIxepHdepra 

3Be3AAi Hameft nporpaiviMbi no CBoeMy cpeAHeMy npocxpaHcxBeHHOMy no- 
AOxreHHio HenocpeAcxBeuHO npHMbiKarox k SBCSAaM, coAeparaiAHMCH b sack- 
xpoKOAopHMexpnqecKOM KaxaAore CxeddHHca, Xa({)(J)epa h yfex- 
4) 0 p A a [99], KaK HSBecxHo, axox KaxaAor BKAioqaex Bce BBesAti cneKxpaAb- 
HbIX XHnOB 0 — B5 AO 7“5 BHSyaAbHOH BeAHqHHbl CO CKAOHeHHaMH ^ — 15®, 
a xaKJKe, npaKxnqecKH, Bce 3Be3Abi 0-B2 ao npeAeAa HD co cKAOHeHHHMH 
doAbmHMH — ^40®, paBHo KaK HeKoxopbie sBesAbi cBepxrnraHXbi h oxAeAbHbie 
3Be3Abi doAee nosAHHX cneKxpaAbHbix noAXHnoB. KaxaAor CxeddHHca, 

Xac|)(|)epa h yHX(|3opAa oxBaxbisaex, b cpeAHeM, doAee AaAeKHe ox 
CoAHiia odAacxH PaAaKXHKH, qeM Hacxoamee HCCAe.AOBaHHe. Oda KaxaAora 
B coBOKynHocxH AOAJKHH Aaxb BOSMOJKHOcxb HCCAOAOBaxb HsdHpaxeAbHoe 
nor AomeHHe Ha paccxoaHHHX ox cxa ao HecKOAbKHX xMcaq napccK ox CoAHua. 

‘ rlOA HOpnajltHblM UBCTOBbIM 9KBHBa.JieHTOM MbI nOHHMaeM CpeAHeC BHaqeHHe MSI 
acTHHHbix ABexoBbix BKBHBaJieHTOB 3Be3A onpeAeaeHHoro cneKTpaabnoro inna. 
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• BBefleHHe 


B HacTOflmeH pa6oTe ocHOBHoe BHHHaHHe cocpewTOMeHO Ha nocTpoeHHH- 
i:j)yH;i;aMeHTajibHoro sJieKTpoKOjiopHMeTpHqecKoro KaTajiora. IlpHMeHeHHe no- 
jiyqeHHoro Ha6jno;iaTejibHoro Maxepnajra k HaynenHio HagHparejibHoro nor- 
JioipeHHH CBexa b PajiaKTHKe hocht jiHiub HjijiKDCTpaTHBHbift xapaKTep. FIoji- 
HoiteHHoe Hcnojib30BaHH6 HacTOHipero Kaxajiora — flejio fiyAymero, Kor^a 6y- 
flyr onpeAejicHw cneKxpajibHbie xapaKxepacxHKH Bcex Ha6jiiOAeHHbix na- 
MH 3Be3A, nOSBOJIHIOmHe C WCXaXOHHOft XOHHOCXbK) HaXOflHXb HX HCXHHHblfr 
PBexa H HH;rHBHjryajibHbie paccxoHHHH. Pa6oxa no HaKonjieHHio Heo6xo;iHMoro« 
flJiH axoro cneKxpocKonHHecKoro Maxepnajia ynce nanaxa P. A. B a p x a » 
Ha ACacxyMaHCKOH o6cepBaxopHH [2]. 

Hajiaraa Mexo^necKyio cxopony Hacxonmefi pa6oxbi mh BecbMa nomoS- 
HO ocxaHaBJiHBaeMCH He xojibko na npeaBbiqaftHO Ba>KHOM Bonpoce o6 ynexe 
BJIHHHHH 0CJia6ji6HH5i CBcxa B 3eMHOH axMoc(})epe, HO H Ha ;i6xajibH0M onHca- 
HHH npHM6HeHHOH annapaxypbi h ee HccjieflosaHHH. Mbi CHHxaeM axo Bno^ine 
ueJiecoo6pa3HbiM aecMOxpa na xo, nxo ^oxoajieKxpHnecKaH nacxb (|)oxoMeTpa 
cocxoHinaH H3 raaonojiHoro (|)oxoajieM6Hxa h ycHjiHxejiH nocxoHHHoro xoKa 
BecbMa coBpeMeHHaa b mombhx nanajia pa6oxbi, b Hacxonmee BpeMH ycxap<^jia’ 
OflHaKO npH nepexofle ox axofi CHcxeMbi ^oxoMexpa k HanSojiee coBpeMeHHofl^^ 
B KoxopoH npHMeHHexca (J)oxoyMHOH{Hxejib c ynpomeHHbiM “ycHjiHxeJieM no- 
cxoHfiHoro xoKa [24], KOHcxpyKUHH ajieKxpo(})oxoMexpa b cbohx ochobhhx 
XJ iaBHeHUiHx qepxax ocxaexca HeH3MeHHOH. OnncbiBaeMaH Mexo^HKa Hccjie- 
;iOBaHHH annapaxypu nojiHocxbio npHMeHHMa h k npH6opaM hoboxo xnna,. 
3x0 H o6ocHOBbiBaeT aeaiecoofipasHocxb npHHHxoro nawH flexajibHoro xapan- 
xepa n3Jio)KeHHa HexoAHnecKofi qacxH Hacxosmefi pa6oxbP. 


1 nocxaHOBjieHHeM npesHAHyiua AKa«eMHH Hayn CCCP ot 15 AeKaSpa 1950?- 
roAa aa HaCTonmyio pafioxy B. B. HHKOHOBy npHcymAena npeMna HMeHH A Bpe- 
AH/HHa. 

) 

npuM. pedaKtnopa 
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rJIABAIIEPBAfl 

AnnAPAiypA 

§ I. Odman cxeiwa 9jieKTpo4)OTOMeTpHqecKOH ycxaHOBKH 

noe>Kjie qeffl npHCxynHib k AeTajibHOMy paccMOxpeHHio npHMeHSJBiuefica 
HaMB anXaxypbi AHAHM npeABapHxe^bHoe, BecbMa KpaxKoe ee onncaHHe 
KOTopoe nocAy^HT aah nepBOHaqaAbHoii opneHTHpoBKH b AaAbHeHUieM 

^o^®B™aqecTBe nHxaiomeS CHCxeMM aah sAeKxpo^oxoMexpa mu HcnoAbSO- 
BaAH 33 -cm pe(})AeKTop, cKOHcxpyHpoBaHHufl H P. ^ ° ° 
nocTpoeHHufl B AcTpoHOMHqecKOM HHCTHTyxe B JleHHHrpaAe (1932 r.). 3roj 
npHdop HMeex abc CMeHHue cHCTeMU— HbioTOHa h HBCMHxa. OcHOBHue Aaa- 
Hue nocAeAHefi npuBeA^HU b Ta6AHU,e I. 

Ta6jiHU,a I ===== 


AnaMCTp napaeojiH^ecKoro aepKajia 

rjiaBHbiM 

SKBHSajieHTHblH ({JOKyc ■ 

CBeTOCHJia 

* • 

Paeoqati njiomaftb napa6ojiH>iecKoro sepKaJia c yie- 
TOM SKpanapoBKH rHnepOoJiHHecKHM sepKajiOM 


330 MM 
1650 . 
5000 „ 


41 " /mm 


776 cm2 


Ped)A6KT0p ycxaHOBAen na BUJine. KoHcxpyKUHH ero BecbMa JKecxKa u 
HaASACHa. HeodxoAHMO OAHaKO oTMexHXb Asa AOcaAHUx Ae4)eKxa b HsroxoB- 
AeHHH npH6opa, Koxopue necKOAbKO orpaHH^HBaiox B03MOA<Hocxb HcnoAbso- 
BaHHH 3X0X0, npeKpacHOXo bo Bcex ocxaAbHUx oxHomeHHHX, pe4)AeKXOpa. 
riepBbifi— 3X0 AOBOAbHo sHaAHxeAbHaH HenepneHAHKyAHpHocxb onxHiecKOH 
OCH XAaBHoro sepKaAa k och CKAOHeHHH, HcycxpaHHMaH HMeroinHMHca aah 
3X0X0 KOppeKUHOHHbIMH BHHXaMH, MXO HCKAIOHaeX B03MO>KHOCXb Ha6AIOAeaHH 
OKOAOnOAHpHbIX 3Be3A H, B qaCXHOCXH, 3Be3A CeBepHOXO nOAHpHOXO pHAa. 
Bxopoft — 3 X 0 ab^^bkx qacoBOXo xoAa pe4)AeKxopa. ripH o6pa6oxKe qacoBOXO 
Kpyxa OH 6biA cahihkom chabho pacxoqeH, a saxeM HaBapen. 3xo hmcao cacaj 
CXBHOM xo HXO B xeHeHHC nepBHX Aex nepeoKAaccHO napesaHHUH qacoBofi 
Kpyx HecKOAbKO noBOAO. B pesyAbxaxe pe4)AeKxop odAaAaex ho bhoaho yAOB- 
AexBopHxeAbHUM qacoBUM xoAOM, qxo HeH36e>KH0 orpaHHqHBaex HaHMeHb- 
' uiHfi pasMep AHa(|)paxMbi noAS 3 AeKXpo(|)oxoMexpa. 

HacxoHiixaH pa6oxa 6biAa naqaxa BecHofl 1940 xoAa c nocepeOpeHHUMH 
sepKaAaHH, KOXOpue Ouah aAroMHHHpoBaHu nosAHefi oceHbio 1940 xoAa. 

npHMeneHHbiH aah BunoAHeHHH Hacxoflmefi paOoxu 3Be3AHuft 3Ae«xpo- 
(J)OXOHeXp 6bIA paapaOoxaH HaMH COBMBCXHO cIl. P. KyAHKOBCKHH H 
nocxpOBH b AcxpoHOMHqecKOM HHcxHxyxe b JleHHHxpaAe b 1937 xoAy [221. 
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^ r ji a B a nepean 

B AaJibHeflmeM b btot (})OTOMeTp 6mji BHecen pun He6ojibiiiHx ycoBepiueH- 
CTBOBaHHH, H606xOAHMOCTb KOTOpbIX BblHCHBJiaCb B npOUeCCe TeKVmeH 3KC- 
njioarapHH npH6opa. 

3jieKTpo4)OTOMeTp ycTaHOBJien b Hscmhtobckom {})OKyce peq)JieKTopa 
(pHc. 1). B (J)OKajibHOH njiocKOCTH noGJiBAHero noMemaroxca cMeHHue ^Ha- 
(pparMbi, orpaHHBHBaioinHe (J)OTOMeTpHpyeMbiH yqacxoK He6a. npomeAuiHii 
'lepea ^^Ha(|)pa^My csexoBoft noxoK npoeKXHpyexca Ha cjioh ^^oxosjieMCHxa 
cnei^HajibHOH JiHHsoft, aaioiMeH Ha (J)oxoKaxoae H3o6pa>KeHHe napaSojiHHecKO- 
ro aepKajia pe(|)JieKTopa, ocBemennoro (J)oxoMexpHpyeMbiM odBeKxoM. 



Phc. 1 

nocpe/lcxBOM BcnoMoraxeJibHOH onxHHecKofi cHcxewbi (})0X03jieMeHx mo- 
JKeX OCBemaXbCfl «HCKyCCTBeHHOH 3Be3AOH» — paflHOJHOMHHeCUeHXHblM 4)0X0- 
MexpHHeCKHM CXaH/tapxOM. 

Rna KOJiopHMexpHHecKHx pa6ox hmcioxch CBexo4)Hjibxpbi; ;ijih oejiafijie- 
HHH djiecKa apKHx SBesfl npeAycMoxpena BosMosfHocxb HcnojibsoBaHHH neft- 
XpaAbHblX 4)HJIbXp0B. 
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Annapaiypa - 

cDoTOTOKH HSMepHIOTCH 00 Ue'WJiy nOCTOMHOrO OTKJIOneHHH BMCOKOOyB- 
cTBHTejibHbiM sepKajibHbiM rajibBaHOMexpoM, nocjie npeABapHTejibHOro yCHJie 
HHH B OAHOJiaMOOBOM KOMneHCaUHOHHOM yCHJIHTeJie nocTOHHHoro TOKa^ 

SSpS'TaCTMCH plileKTO^a'"' (2) no^picT^M nepemwoH 

cjiv>KamVio AJifl KOHxpoJifl HaBOAKH Ha HSMepaeMbm oe-beKT (caiwa Ha- 

PP« nOMOupH 10-c„ rwa pe<|=aeKTOpa. cKa6*eH»oro 

nOSHUHOHHbIM MHKpOMeTpOM) . 

B 03 AVX B Kopnyce 3AeKTpo(}30TOMeTpa MO^ex OTKaHHBaxbca ao AaBJieHHH 
nopHAKa coTbix AOJieft mm. hto Heo6xoAHMO ajih ycrpaneMHa noMex b ycH- 
JIHXeJie BOSHHKaiOmHX ox CbipOCXH H aXMOC(J)epHOH HOHHBaUHH. OcxaJibHbie 
3jieM6Hxbi 4 ) 0 X 0 Mexpa— rajibBaHOMexp, peocxaxHas cxeMa ycHJiHxeJia, koh- 
xpoAbHbie npH6opbi, a xaK>Ke aKKyMyjiaxopbi h 6axapeH pacnoJioKCHbi b hh>k- 
HeM noMemeHHH 6aiuHH pe(}3,neKxopa. Ohh coeAHHaioxca c KopnycoM tftoxo- 
Mexpa BHC 0 K 0 H 30 JIHp 0 BaHHbIMH H XIAaXeJIbHO OKpaHHpOBaHHbIMH npOBOAaMH 
(5) , npoxoAHiAHMH oepea noAyio qacoByio ocb pe4)JieKXopa. 

ynpaBJieHHe npadopoM ocyuiecxBJiaexca AsyMa Ha6jHOAaxeJiHMH, h3 ko- 
xopux OAHH onepHpyex y petj)jieKxopa, a Apyroft, HaxoAacb b khkhcm noMe- 
mcHHH, ynpaB.xaex s.xeKxpoMarnnxHbiM aaxBopoM (|)oxoMexpa, peryjinpyex pa- 
'6oxy ycHJiHxejia, BeAex oxcaexbi raAbBaHOMexpa h sanHCb Ha6jiK)A6HHH. 

B saKAroaeuHe' bboahofo naparpa^ja npHBeAeM xa6AHuy II, bo Bxopoft 
rpacJiG Koxopoft ashh 3HaaGHna ocBemeHHOcxH (£) ox segsa pasjiHHHbix se- 
■AHHHH (m), BbPiHCJienHbie no $opMyAe: 

logE = — 0.4(m -f 14>»2) 

3xa 4)opMyAa Aaex anaaeHHe jiorapH(}3Ma ocBemeHHOcxH E b AioKcax ot 
■HaxoAamoftca b seHHxe 3 bg3Abi c BHsyaAbHOH bgjihhhhoh tn AJia MBCxa Ha6jiio- 
.AGHHa pacnoAo>KeHHoro Ha ypoBHe Mopa, npH cpeAHHx ycJioBHax npospaoHO- 
cxH axMoccj^epbi [61], 

lafijTHua II 
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10 rjiasanepBan 

B TpeTbeft rpa^e Ta6jiHUH npHBeaenfai sHaqeHHH cBeroBux ootokob (^>)' 
Ana 33-cm pe(|)JieKTopa — c yqeTOM jihuib padoHefi njioinaAH napadojiHqecKorO' 
aepKajia (cm. xadjiHuy I), npn cyMMapnoM K034)c})HiiHeHTe OTpa>KeHHH or 
Tpex ajiioMHHHpoBaHHHx aepKaji, paBHOM 0.66 (cm. HHJKe). 

§ 2. BbiSop 4>OT03JieMeHTa 


<l>0T03JieMeHT ABJiaeTCH OCHOBOH BCHKOH 3jieKTpo4)OTOMeTpHqecKoft ycxa- 
HOBKH. Ero Bbidop npeironpeACJiflCT UBeTOByio cHcxcMy, npoHHpaioinyio cno- 
codHocxb (jjoxoMexpa h Han6ojiee no;;xo;^HiHHft xhii HSMepHxejibHoft anna- 
paxypbi. 

Ooxo3JieMeHX, npeAHasHavaeMbifl ;ijih SBesflHoS 3jieKxpo4)oxoMexpHH^ 
flo.njKeH y.n;oBjiexBopHXb BecbMa bucokhm xpedoBaHHHM b oxhouichhh 'lyB- 
cxBHxejibHocTH, cxpoxofi nponOpBHOHajIbHOCXH (jDOTOTOKa fleftcxByiomHM CBe- 
XOBblH nOXOKaM, OXCyXCXBHH yXOMJICHHH H HHBKOrO ypOBHH noMex. 

ripH HBHepeHHH npc^iejibHO cjiadbix CBexoBbix noxoKOB, Hap5i;iy c xpedo- 
BaHHCM dojIblUOH odmCH ByBCXBHXejIbHOCXH (HBJIHIOiaHMCH OCHOBHbIM flJIH 
X6XHHHGCKHX (j)0X03JI6M6HX0B) , KaK rjiaBHeHUIC© XpcdOBaHHO Bbl^BHPaSXCB 
MaKCHMajibHoe yMCHbiueHHe noMex^(|)jiiOKxyaij,HH xeMHOBoro xoKa. IToaxoMy 
ByBcxBHxejibHocxb 4)oxo3JieMeHxa, npe/tHaanaqaiomerocH ajih HSMepeHHH Ma- 
Jibix CBexoBbix iioxoKOB iiojiJKHa xapaKxepHSOBaxbCH He xojibKO ero odipefi, ho. 
H nojiesHOH HyBcxBHxejibHOcxHMH. H xojibKo B cjiyqae Hiiea.nbHoro (})oxo- 
sjieMeHxa, y Koxoporo coBepmeHHO oxcyxcxByex xeMHOBoft xok, odmaa tryB- 
cxBHxejibHocxb iTOJiHocxbio onpe^iejiHex h nojiesHyio. 3xo dy;iex noKaaaHo- 
HHWe. 

Odmyio HyBcxBHxejibHocxb (|)oxo3jieMeHxa, Koxopyio peJiecoodpaaHO bm- 
pajKaxb B aMnepax Ha Baxx h Koxopaa HCHepnbmaiome xapaKxepHsyexcH ad- 
cojHoxHoft cneKxpajibHofi qyBcxBuxejibHocxbK), BecbMa ney^ianHo npHHsxo bh- 
panraxb b MHKpoaMnepax Ha JiiOMen (MKa/jiM). BsHfly paajiHVHft adcojitoxHux 
ciieKxpajibHbix wyBcxBHxejibHocxeft rjiasa ^^(X) h (^oxosjieMenxa— cpa (X) 
no/todHaa xapaKxepncxHKa S(7'), onpeaejiHeMaa ypaBHeHHeM: 

fVii(X)I{Xf T)dX 

^ ~ 7^)7(x7^W ’ ^ ^ 


B cHjibHefluieft cxeneHH saBHCHX ox «HBeTa jiK)MeHa», x. e. uBexoBofi xeivine- 
paxypbi HcxoHHHKa ceexa T hjih Boodme ox cneaxpajibHoro cocxasa HSMepa- 
eMoro CBexoBoro noxona. OaoBHaHo, qxo 3xa saBHCHMocxb dyaex coBepmeHHo 
pasjiHHHa aaa paajiHaHbix ^^oxoBaeMeHxoB. floaxoMy b acxpo^HSHKe npHxo- 
aHTca nepecHHXbiBaxb odmyio qyBcxBHxejibHocxb, aasaeMyio odbiano aJia jiaM- 
nbi HaKaaHBaHHa c ubcxoboh xeMnepaxypoH Z'=2800°) na qyBcxBHxejibHocxb. 
cooxBexcxByiomyio pacnpeaejieHHio 3HeprHH b cnexxpe SBesa KX, T.f/), koxo. 
poe ,KaK H3BecxHo, oxHioat He cooxBexcxByex ^lopMyae IlaaHKa (cm. HHHce).. 
9xox nepecaex BbinoaHaexca no oaeBnaHoS 4)opMyae 




B{T) 


{2f 


rae, KaK mu domkhm, ZfD ecxb odmaa ayBCXBHxeJibHocxb b MKa’/jiM aJia; 
^BexoBOH xeMnepaxypu r, a 5(7) h 5(7.//) onpeaeamoxca cooxHome- 
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AnnapaTypa 


U 


hhhmh: 


B(r) 


/<p (X) 7(X, D a , ^ ^X)J(X, (3^ 

’ /,lx)/(x, r)* ® /« {XK (X, r.„) * 


Saecb wfA) H cp (X) y;Ke oxHOCHTejibHbie cneKxpajibHbie qyBCXBHTMb- 

HocxH rjiasa h 4)0X09 JieMeHxa. TaKHM o6pa30M, ajih nepec^iexa o 6 m e a, 
qyBCXBHxeJibHOCXH 4)oxo9JieM6Hxa Ha JiK)6oe P^'^npeAeJieHHe sh^xhh Heo6xo- 
flHMO 3Haxb ero o x h o c h x e ji b Hy k) c n e kx p a ji bay k) nyBCX 

^ ^06mafl ^wBCTBHxeJibHOCxb nosBOJinex paccHHXbmaxb 4 )oxoxok, nojiynae- 
MUH ox SBesAbi onpe/reJieHHOH BeJiHHHHbi. nojiesHaa *e nyBcxBHxeaibHoci b 
™>KHa XapaKXepH^BaXb XOX MHHHMaJlbHblft CBOXOBOH HOXOK, KOTOpblH mo- 

ier 6biTb HSMepeH c «aHHbiH 4)oxo9JieMeHxoM npn ycjioBHH, hto HSMepnxe^ib- 
naH cxejwa HAeajibHa h He bhochx HHxaKHX noMex. 

HaM KajKexcfl ueJiecoo6pa3HbiM ycAOBHXbCH onpeAejiflXb noAeanyio nyB- 

CXBHXeAbHOCXb 4)OX09JieMeHXa BeAHHHHOfi 

1 


Sn= - 


-. 10 - 


{4> 


^’mhh 

ecxb XOX MHHHMaAbHHH CBeXOBOH HOXOK (b JlIOMeHax) , KOXO« 
pbift eule H3MepHffl c flaHHbiM 4)oxo9AeMeHxoM CO cpeAHeii oinHOKOH b 2^ % 
0”’025), npH Hexbipex oxcnexax no 15 cenyHA KawAfaiii^. ToHHOcxb, 
0“025 HBAHercH, no nauieiviy mhchhio, xoii MHHHMaJibHofl to^hoctwo, nn- 
jKe Koxopofi Hex cMbicAa hxxh npn 9AeKxpo4)oxoMexpHqecKHX HaOjiiOAeHHHX. 

OneBHAHO, Hxo nojieanaH qyBcxBHxeAbHocxb 6yA6x MHCJieHHO xeM 6ojib- 
me, neM MeHbiue MHHHHaAbHbifl cBexoBofl noxoK, HSMepHMbifi c AanHbiH (po- 
XOSAeMCHXOM. 

OcHOBHbiMH noMexaMH, orpaHHHHBaiomHMH noAesHyio qyBCXBHxeAbHOCXb 
(boTOSAeMeHxa, HBAflioxca ^AiOKxyaAHH 4)oxo9MHCchh h xeMHOBoro xoKa (hx 
ApoOoBofl 94)4)eKx) . B ycAOBHflx acxpoHOMHqecKHX Ha6AroAeHHli, Koraa oahh 
OTcqex aaHHMaex necKOAbKO ceKyHA, BAHHHHe Apo6oBoro 94)4)eKxa 4 )oto9»'hc- 
chh HaqHHaex CKasbmaxbCH AHUib npn oqeHb MaAbix cBexosbix noxoKax. 

Kan HSBecxHO, xeopHH ApoOoBoro 94)4>®Kxa [5] Aaex aah 45AioKxyanHft' 
4)oxoxoKa '6i BbipaxteHne 


Si — 1/ — > 


(5) 


FAe 1 ecxb cpeAHee snaqeHHe 4)OTOTOKa, e — sapnA SAeKxpOHa, paBHbia 
1 59.10”^® KyA., a — HCKOxopan eeAHAHHa pasMepnocxH BpeMeHH, HMeio- 
uiaH pasAHqHbie ’sHaqeHHH b saBHCHMOcxH ox npHMeHHeMoro MexoAa HSMepe- 
HHH (boxoxoKa. Ecah HSMepeHHH BeAyxcfl no iwexoAy sapHAKH (MexoAy na- 
KonAeHHH sapjiAa), xot ecxb BpeMa, b xeqeHHH Koxoporo npoHSBOAHxcH 9T0- 
HaKonAeHHe. Ecah >Ke naOAioAeHHH BeAyxca moxoaom nocxoHHHoro oxkaohg- 
HHH C nOMOUlbK) yCHAHXeAH nOCXOHHHOFO XOKa (cm. HHJKe), xo tpaBHHexcH 

) MHOWHieflb 10-® BB0AHTC3 H3 coo6pa>KeHHH nojiyqeHHfl )'flo6Hbix ^hcjidbux 3Ha-. 
qeHHH ftini dojicshoh qyBCTBHTejihuocTH (cm. khwc). 
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1 ^ 

riocTOHHHOH BpeMeHH ycHJiHTejifl RC, onpeflejiHiomeH BpeMH, HeodxoAHMoe 

AJiH ycTaHOBJieHHH OKOH4aTejibHoro OTcqexa HSMepHTejibHoro npnfiopa 179J. 

OjiioKTyauHH di no cBoeMy onpe/i,eJieHHK) ^JopmajibHO cooTBexcTByeT 
cpeflHefi oiunfiKe oitnoro HSMepeHna cpe/i,Hero sHanennH 4)OTOTOKa J, 
KOTopaa nojiyqnjiacb 6bi b peayjibTaxe paAa nocjieAOBaxejibHbix H^;eajib- 
Ho ToqHbix H3MepeHHH (})JiiOKTyHpy[omero Toxa i. B cjiyqae n HaMepeHHft 
(oTcqexoB) 6yAeM, cjieAOBaTejibHo, nmeTb CAeAyiomee BbipaKenne ajih cpeA- 
Heft oiuhSkh peayjibTara, t. e. cpeAHen ouihSkh onpeAejicnnsi cpeAnero sna- 
qeHHH Toxa i: 



rjiHBa nepBaa 


a AJia OTHOCHTeAbHOH TOqnOCTH H3Mep6HHft; 

v-i-i/Z. 

i ^ nxi 


(7) 


OTCK)Aa BHAHM, qxo 3aAaHHe nexoTopon onpeAeAennoH ToqHocxH H3MepeHHH 
V, npH saASHHbix 3HaqeHHHx t n tt noAHocxbio onpeAeAaex MHHHfflaAbiiyio 
BeAnqHHy cjjoxoxoxa euj,e H3MepHMoro c sxon xoqHOcxbro; 



(8) 


, ripn npHHaxbix naMH Bbime ycjiOBnax (v=2.5%, BpeMeHH oxcqexa 
15 cex, qeMy cooxBexcxByex/?C=2 cex (cm. HHJXe) h npn n=4) ,j 

/mhh = ^-2-10 ^’’a, ^9) 

Snaa MHHHMaAbHblH H 3 MepHMbIH (|)OXOXOX, HeMeAJISHHO HaXOAHM coox- 
BeXCXByK)IIJ,Hft eMy MHHHMaAbHblfi HCe HSMepHMblH CBeXOBOft noxox: 

. /vIHH , 320 

H 3HaqeHHe aah noAe 3 Ho& qyBCXBHxeAbHocxn; 


Sn = 3is(r,//), (11) 

■ TA©, xax Mbi noMHHM, 2(r«//) Bbipaxoexca B Mxa/AM. 

OocxoAbxy npn buboa© (J)opMyA (9)- — (11 ) mh orpaHHqHAHCb yqexoM 
34>(})exxa xoAbxo ox ecxecxBCHHbix (|)AK)xxyaHHH 4)oxoxoxa h npeneOperAH 
BAHHHHeM (j3AK)XXyaU,HH XeMHOBOXO XOXa, XO 3XH (})OpMyAbI CnpaBBAAHBbl 
AHiub AAH HA©aAbHoro (J)Oxo3AeMeHxa. Hs nocAeAHeft ^^opMyAbi bhahm, qxo 
noAeBHaa qyBcxBHx©AbHocxb HAcaAbHoro (J)oxo3AeMeHxa nponoppHOHaAbHa ero 
oOmeft qyscxBHxeAbHocxH h noAHOcxbio onpeAeAaexca nocAeAHeft. JIah ha©- 
aAbHoro BaxyyMHoro 4)Oxo3AeMeHxa noHaxH© noAe3HOH qyBcxBHxeAbHocxH 
• coBnaAaex, oqesHJiHO, c nonaxHeM noAe3HOH qyBcxBHxeAbHocxH (})oxo 3 mhcchh. 

ZIah xaxoro (J)oxo3JieMeHxa c oOiueft qyBcxBHxeAbHocxbX) oxoao 
30 MXa/AM MHHHMajIbHblH H3MepHMbIH CBeXOBOH nOXOX OyABX paBeH OXOAO 
1.10'“ AM, a 3HaqeHHe noAeanoH qyBcxBHxeAbHocxH — nopaAxa xbicaqH. 
HcXOAH H3 3X0X0 MbI H BBeXH B (jjOpMyAe (4) MHOH<MX6Abl0"®,qxO paBHOCHAb- 
-«0 HSMepeHHK) CBeXOBbIX nOXOXOB B HOHaAIOMeHaX (MHAAHMHXpOAK)MeHax). 
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Annapaiypa 


13 -. 


OoDMVJia (11) iiOKasbiBaeT CKOJib BejiHKa noJiesHaa tiyBCTBHTe^bHOCTh , 
HfleajibHoro BaKyyMHoro cjDOTOSJieMeHTa. Hcxo;i5i ns flaHHbix TadjiHUbi II, zraio- 
meft sHaqeHHH LexoBbix hotokob ot 3Be3A 33-cm pect)JieKTopa, mu bh- 
AHM, ‘ITO C n 0 A 06 HbIM (|)OT 09 AeMeHTOM npH ero o6meH MyBCXBHTeAbHOuTH 
) = 100 MKa/jiM (AerKO AOCXHraeMOH c cypbMaHO-ueaHeBUMH $oxo- 
, 9 AeMeHTaMH) Mbi MOFAH 6bi HOHXH Aaxe Ha xaKOM CKPOMHOM HHCXpyMCHXe 
AO 3Be3A ~ 14 “ (npH HAeaAbHofl HaMepHxeAbHofi cxeMC, kohchho). 

' K co>KaAeHHio, hombmo ecxecxBCHHbix (J^AioKxyauHH (})oxo3Mhcchh ecxb 
erne oahh noMexa, Hen36e>KHO cymecxByiomafl y peaAbHux (i)oxo3AeMeHxoB. 
3TO-*AK)KxyauHH xeMHOBoro TOKa, Koxopue b 6oAbmHHCxBe cAyaaeB Hxpa- 
lOX OCHOBHyK) pOAb B OrpaHHqeHHH nOAeSHOH qyBCXBHXeAbHOCXH c})OX03AeMeH- 
xa OcHOBHbiMH npHAHHaMH xeMHOBOFO xoKa aBAHioxca HecoBepmeHHaa hso- 
ahuhh 3 AeKxpoAOB (PoxosAeMCHxa H xepMOHOHHaa sMHCcHa 4)0X0Kax0Aa npH 
o6biqHHX xeMnepaxypax. 

HecoBepmeHcxBo hsoabahh moafox cKAaAtiBaxbca hs paAa aBAeHHH. no- 
BeOXHOCXHOH M o6'beMHOH npOBOAHMOCXH KOA6bI (t)0X03AeMeHXa,^ HaAHana XOH- 
aaftmen nAeHKH meAoqnoFO MexaAAa, oceBiueft na BHyxpeHneH noBepxHocxn 
KOAdbi B nponecce HSFoxoBAeHHa ct)oxo3AeMeHxa, n, naKOHeu, npoBOAHHOcxn 
raaa b cAyqae raaonoAHOFO (})oxo3AeMeHxa. C HecoBepmeHcxBOM hsoahukh 
MOACHO ycneiuHO 6opoxbCH o6biqHbiMH cpeACXBaMH: BBCAenneM oxpaHHUx ko- 
Aeu Ha BHeiuHeH h BHyxpeHneH noBepxHOCxH (j)oxo3AeMeHxa, a HHOFAa h 
cKB 03 Hbix— CBapeHHbix CO cxeKAOM KOA6bi, HpHMeHeHHeM KBapua B KaqecxBe 
MaxepHaAa aah nocAeAHeft h x. A- SaxpyAHeHHa c hsoahuhch Moryx boshhk- 
HYXb AHUIb npH HCnOAbSOBaHHH 4)0X03AeMeHX0B, KOHCXpyKUHa KOXOpUX He 
HpeAVCMaxpHBaex hx npHMeHeHHH k HSHepenHio npeAeAbHO mbaux CBexoBUX 
nOXOKOB. Ho, K COJKaAeHHIO, HMeHHO c xaKOFO pOAa 4)0X03AeMeHXaMH npHXO- 
AHXCH HHexb AeAO B SoAbuiHHCxBe cAyqaeB npaKxnqecKoft paooxbi. 

TepMOHOHHaa SMHCCHa MO>Kex Aocxnraxb snaqHxeAbHOH BeAHAHHu y 
HeKOTOpUX XHnOB 4)OXOKaXOAOB H, B qaCXHOCXH, y KHCAOpOAHO-UeSHe^IX 
HpaBAa npHMeHeHHeM cooxBexcxsyiomeft xexHOAorHH HaroxoBAeHHa mohfho 
A odHXbca sHaqnxeAbHoft AenpeccHH xepMOHOHHoft smhcchh h noBbimeHHa no- 
AesHoft qyBCXBHxeAbHocxH 3 xhx 4)0X03AeMeHX0B [6]. 3X0 HOAXBepxFAaCTCH Ha 
npHMepe KHCAOpoAHO-uesHeBux 4)oxo3AeMeHXOB, paspaooxaHHUx c.. bj. 
JlVKbHHOBbiM [42] H npHMeHeHHbix H. H. n a B A o B bl M AAH perHcxpa- 
HHH 3Be3AHUX npoxoJKAeHHHi [27], a HaMH AAH acxpo4)oxoMexpHqecKHX^p^ 
6ox [181 HesnaqHxeAbHbie xeMHOBue xokh 3xhx 4)0X03AeMeHX0B 
— nosBOAHAH pa6oxaxb c hhmh 6e3 oxAaMAeHHH, npHMeHHBmerocH 
non aCXPOHOMHqeCKOM HCnOAbSOBaHHH Cp0X03AeMeHX0B 3X0F0 poAa [lUZJi, LOOJ.. 
1491 [74] [101]. HnxepecHO oxMexHXb, qxo b CIUA k saKAioqeHHto o bo3MO>k- 

HOCXH nOjiyqeHHH H HCnOAbSOBaHHH KHCAOpOAHO-UeSHeBblX ct)0X03AeMeHX0B c 

HOHH/KeHHOH XepMOHOHHOH 3MHCCHeH npHUIAH AHUIb B 1946 FOAy 1761, UepeS 
AecHXb Aex nocAe xofo, khk 3xo 6biAO ycxanoBAeno h HauiAO npaxxHqecKoe 
npHMeneHHe y iiac b Corose. Ho h npu HcnoAbsoBaHHH noAo6Hbix, BecbMa co- 

BepmeHHblX, KHCAOpOAHO-UeSHeBUX 4)0X03AeMeHX0B HX xepMOHOHHbie XeMHO- 
Bbie XOKH MOFyx cymecxBeHHo npeBbimaxb (Jioxoxokh ox cAaOux SBesA- 

j],po 60 BOH 3(j)c])eKX xepMOHOHHOH 3MHCCHH OnpeAeAHeXCH xoft ^e (])OpMy- 
AOH (5), qxo H AAH 4)0X03MHCCHH; XOAbKO 3Aecb BMecxo i BO0Aex^ ir — 
cpeAHee snaqeHHe xepMOHOHHOFO xoKa. Bepa oxHouienne (jjjAiOKxyauHH xep- 
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44 rjiasa nepsaH 


MOHOHHOrO TOKa Sir H ({)OTOTOKa 5/, HaXO^HH H6M0J!WieHHO: 

Sir 


Vh- 


( 12 ) 


TaKHM o6pa30M xepMOHOHHaH 3MHCcHfl TOJibKO Tor^ia He yxyfluiaeT nojiesHoA 
‘HyBCTBHTeJIbHOCTH (j)OT03JieMeHTa, eCJIH Jr < I /fleftCTBHTeabHO, cyMMapHas 
-^tJiiOKTyauHH, onpeaejiaeMaa (})JiK)KTyauHHMH (J)oto- h TepMo-3MHccHH (3/) 
"Byaer pasHa: 


Sj 


y 


tr 

1+^-Si, 

I 


(13) 


tlOCKOJIbKy 


■H, cjieaoBaTejibHo, 


Sj = 5(t -f ir ) =|/ + 


Sj = ■j/'si* -f- Sir • 

ripH H3MepeHHH 4>OTOTOKa HO MeTOjiy nOCTOHHHOrO OTKJIOHeHHH, OTC<III- 
TbiBaeicH pasHOCTb tokob («-f i^) h i^, OTHrqeHHUx (J)JiioKTyai]HHMH Sj h 5i 
cooTBeTCTBeHHO. OjiiOKTyauHH 3Toft pa3HOCTH 6yAeT paBHa; 

S/'=K84 + sf . 

'^HorjiacHO (12) a (13): 


8;' 


-V 


2ir 

1 -f -- Si 

i 


H, CJieaOBaTejIbHO, T04H0CTb H3M6p6HHfi 




e 

Jzn 


(14) 


HaftaeM xenepb BbipaaceHHH rjih MHHHHajibHoro H3M6pHMoro Toxa, a 
■-3aT6M H MHHHMaabHO H3MepHMOrO CBeTOBOFO nOTOKa npH HaaHHHH TepHOHOH- 
Horo TeMHOBoro Toxa. PemaH (14) OTHOCHieabHo J h BBoan, xax h panb- 
•tue, j’mhh aan odoaaaqeHHH MHHHMaabHO H3MepHMoro 4>OTOToxa h a e a a b- 
H 0 r 0 4)0T03aeMeHTa; 

e 

^MHH — 5" 

xny^ 

HaXOaHM, qro MHHHMaabHO H3MepHMbIH ^OTOTOX, IipH HaaHHHH TepMOHOHHOrO 
TeMHOBoro Toxa, dyaex paBea: : i ; i / i I i 


T ' 


Jmhh ' 

1+1/ 

^ l-j -8 


r 

^MHH 


Ecan^ OTHouioHHe o6o3HaqHM aepea k h yqxeM, qio b 6oabiiiHHCT- 

Be npaxTHqecxHX cayaaeB He roabxo Jt, ho h Yk ^i, noayqaeM npHBaHa(eH- 
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15 


Hoe BbipaHteime: 


Jmhh, t 


1 Ay/ k • I 


* ^'MHH 


1 . 4 /' 




HJiH corJiacHO (9): __ 

Jmhh.tS 8.10-8/?,. (15) 

3t0 H eCTb HCKOMOe BHpaH^eHHe MHHHMajIbHO HSMepHMoro TOKa (|)OTO- 

ajiewieHTa npH naJiH^HH TeMHOBoro TepMOHOHHoro TOKa. 

OTCioAa, corjiacHo (10), naxoAHM BbipaJKCHHe ajih MHHHMajibHO H3Me- 

.pHMoro CBexoBoro noxoKa: 

8.10-8|^?.. 

^MHH, T = / n \ 

^ J eff) 

VqHXbiBaH, qxo b xopoiuHX, oObiqno npaMCHaeMux b acxpo(})OTOMexpHH 
4)0XO3JieMeHxax xeMHOBofl xok HMeex BHaqeHHe nopHAKa 10 ^ a, bhahm, qxo 
MHHHMajibHO HBMepHMbiH cBexoBOH HoxoK 6yAex B 3XOM CAyqae paBeH 
(npHS(r.//)=100 MKa/,aM).qxo cooxsexcxByex SBesAe 11.5 

Ha 33 -cm pe4)JieKxope. 

7I,ah nojieaHOH qyBcxBHxeAbHocxH HOAyqaeM coxAacHO (4j. 


V'L 


— .s(r./,).io-8. 

V'L 


( 17 ) 


TaKHM oSpaaoM, npH HaAHHHH xepMOHOHHoro xeMHOBoro xoKa noAesnaa qyB- 
•cxBHxeAbHocxb (JioxosAeMeHxa onpeAeJiaexcH yxce He xoAbKO ero oOmen qyB- 
cxBHxeAbHocxbK), HO H BeAHHHHoft xeMHOBOxo xoKa (b KOHeqHOM cqexe— 
(bAKJKxyauHHMH nocAeAHero) . 

Hs conocxaBAeHHfl (JiopMyA (17) h (11) bhahm Kanyio cymecxBeHnyio 
poAb B HOHHJKeHHH HOAesHofl qyBCXBHxeAbHocxH (JioxoaAeMeHxa Hxpaex xepMo- 
HOHHafl SMHCCHH. /(eftCXBHXeAbHO, AAfl OXHOUieHHH HOAeBHblX qyBCXBHXeAbHO- 
cxeft $ 0 X 03 AeMeHX 0 B, oahh H3 Koxopbix oSAaAaex xepMOHOHHOH sMHCCHen, a 
Apyrofi — HAeaAeH, HMeeM BbipaxieHHe; 


2:„ 


, ^ 3|/ I 108. 


( 18 ) 


OxcioAa bhahm, qxo aah xeMHOBOro xOKa ~10 noHH>KeHHe noAesHoft qyB- 
CXBHXeAbHOCXH COCXaBAHeX OKOAO AByX C nOAOBHHOH 3Be3AHI>IX BeAKHKH, KBK 
3X0 BHAHO H H3 HenocpeACXBeiiHoro conocxaBAeHHfl pe3yAbxaxoB, noAyqen- 

Hbix Ha OCHOBaHHH ^lopMyA (11) H (17). 

B xopomo CKOHCXpyHpOBaHHOM c{)0X03AeMeHXe XeMHOBOfl XOK B OCHOB- 
HOM onpeACAHexcH xepMOHOHHOH 3 Mhcch©h; xokh yxeqKH xaKHX ijioxosAeMeH- 
XOB 6bIBaK)X HeaiiaqHXeAbHbl H BeCbMa CXaOHAbHbl. EcAH Aie (JlAIOKXyaUHHMH 
xeMHOBoro xoxa yxeqKH npeiieOpeqb HeAbaa, xo, nocKOAbKy ohh BecbMa He- 
npaBHAbHbi H He Moryx Obixb npeAcxaBAenbi khkhm ah6o anaAHXHqecKHM bh- 
paxceHHeM, noAesnyio qyscxBHxeAbHocxb aah sxoro cAyqaa hphxoahxch on- 
peAOAHXb H3 HaOAioAeHHH. /(ah 3xoro 3 KcnepHMeHxaAbHO, B paSoqHx ycAO- 
BHHX ,onpeA6AHexcH 3HaqeHHe (J)jnoKxyau,HH xeMHOBoro xoKa biy, kbk cpeA- 
Hee KBaApaxHHHoe oxKAOHeHHe. ^ 
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16 rjiasanepBasi 

CorjiacHO onpeA&neHHro nojiesHoft qyBCTBHTejifaHOCTH (|)0T03JieMeHTa^ 
nojibsyacb (|)opMyjiaMH (4), (8) h (11), nojiyuaeM: 

/ 2 S/m 

H 

MnoJKHTejib Y 2 noHBHJicH b sthx ^opMyjiax na toivI ocHOBaHHH, qra npH 
HBMepeHHH (|)OTOTOKa depeTCH pasnocTb asyx OTcqeTOB, Kaxcilbifl H3 KOTopux; 
OTflromeH cpe^Hefi omndkoft oiy, a MHo>KHTeiJib V n — noxoMy, qxo depexca- 
cpe;iHee hb n oxcaeroB. 

Bee npHBeAeHHbie Bbiiue paccyxfleHHH othochxch k BaKyyMHbiM (|)oxo- 
SJieMenxaM. B acxpo4)OTOMexpHqecKoft Jxe npaxxHKe, b no^iaBJiaiomeM do-rib- 
uiHHCXBe cjiyqaeB npHxoflHXCH HMexb AeJio c rasonojiHbiMH (jjoxosjieMeHxaMU 
(Mbi H0 KacaeMcs ceftqac uinpoKO BomeAuiHx b acTpoiJ)oxoMexpHK) {J)oxoyM- 
HOJKHXeAeft) . 

Odoanaqaa qepes K03(J)4)HU,HeHx xapaKxepHsyioiUHH: oxHOCHxeAbHoe- 
BoapacxaHHe 4)JiiOKxyaiiHH npH npHMeHeHHH rasoBoro ycHJieHHH (sa ever 
-lyAapHOH HOHHsauHH H T. n. [4|i), MoaeeM nanHcaxb CAeAyiomee BbipaaceHHej 
AJifl (J)A[OKxyau,HH ^oxoxoKa b CAyqae npHMeneHHfl raaoBoro ycHAeHHa: 

5/r = XT'S/ . (21)‘ 

3Aecb 82, KaK H panee, (J)JiK)KxyauHa c[)oxo3mhcchh, a F — K03(J)(J)HiiHeHT ra- 
BOBOrO yCHAeHHH. 

Hcxoah h 3 (21), HMeeM ajih oxHocnxeAbnofi xohhocxh HBMepeHHft cjie- 
Ayiomee BbipajKCHHe 

_ S/r XpS/ 

2r 2r 

T. e., KBK 3X0 H HcnocpeAcxBeHHO oqeBHAHO, oxHocHxeAbHaa (J)JiK)Kxyau;HH pa- 
cxex nponopuHOHajibHO x. 

He npeAcxaBAHex xpyaa noKasaxb, qxo b sxom cjiyqae BMecxo (})opMyji' 
(15) H (16) dyACM HMexb cjieAyioiUHe: 

/mhh, r, T = X’ 8 • 10 r/", (22)! 

0 1 

r, T = ^ ■ S ' 1 ® is, r F • ~ • " i (23)!> 

2^ K left) 

FAQ ij. T ecxb ywe ycHAeHHHH xeMHOBofi xok. 

Eme oahhm cymecxBeHHbiM HeAOcxaxKOM 4)0X03AeMeHX0B, Koxopbift mo- 
Acex oxpaBHXfaCH Ha xohhocxh HBMepeHHH, a npn oxcyxcxBHH HeodxoAHMUX 
npeAOcxopoJKHocxeft, MOHcex npHBecxH h k CHcxeMaxHHecKHM omndKaM, ab- 
AHexcH HepaBHOMepHocTfa B pacnpeA&neHHH qyBCXBHxeAbHOcxH no noBepx- 


‘ KaK noKaaaji UJ t e h h k e [ 104 ], npa neCoabiuHX Kosij 4 )HUHeHTax raaoBoro ycH- 
JieHHa OHO He bhocht ckojibko HnOyAb aaMexubix AonoJiHHiejibHbix (j)jiK)KTyauHH h mojkhO" 
noaaraTb “ 1. 
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Annapaij'pa 17 

HOCTH ^’OTOKaTOAa. KaK HSBeCTHO [14], KOJieSaHHH qyBCTBHTeJIbHOCTH pas- 
jiHqHbix ToqeK KaTOAa Moryx AOCTHraxb 50 h Aa>Ke 6ojiee npouenxoB (cm. 
xaKJKe § 7). 

OxciOAa BbixeKaex ochobhoh npHHUHn 3JieKxpo(|)oxo- 
MexpHH; npH cpaBHeHHH OjiecKa hjih uBexa pasAH^i- 
HblX HCXOAHHKOB HSAyqeHHH BCCTAa AOJIKHbl OCBC- 

maxbCH oahh Hxe Ke AacxH noBepxHocxH (j)oxoKa- 
X 0 A a. 3x0 c neHsOeJKHocxbK) xpeSyex npHMeHeHHA b 3AeKxpocj)oxoMexpH- 
qecKHx ycxanoBKax onxMaecKofi cxeMbi «BbixoAHoro 3paiiKa» (cm. § 4). 

K MOMCHxy HaBaAa HacxoHmeft paSoxH (1940 r.) HMCAHCb xpH xnna (})o- 
xo3AeMeHxoB, npHXOAHbix AJia acxpo(|)oxoMeTpHMecKHx npHMeHeHHfii. 3xo 
Ohah: KaAHHHbie XHApHpoBaHHbie ^oxo3AeMeHxbi, HaH6oAee lunpoKO npaMe- 
HHBUIHeCfl B XO BpCMH; KHCAOpOAHO-AeaHeBbie (|)OX03AeMeHXbI, npHMeHHBUIH- 
ecH XoAAOM [68], BeHHexoM [49], KpoHOM [74] h naMH [18] 
AJia 3AeKxpo(])oxoMexpHH B HHcjDpaKpacHOH o6AacxH cneKxpa; naKOHeu, cypb- 
MaHO-pesHeBbie (|)0X03AeMeHXH, paapaOoxKa Koxopbix dbiAa npoBCAena non- 
XH HCKAioBHxeAbHO y Hac B CoBcxcKOM Coi03e [4], [10]. nepBbie onbixbi acxpo- 
HOMHBecKoro npHMeneHHa cypbMHHo-peaHeBbix 4Joxo3AeMeHxoB 6biAH ocy- 
mecxBAeHbi FopAHXOM H MeflepOM [63], ho hc noAyaHAH y hhx 
AaAbHeflmero paoBHXHH. PeryAapHoe npaMeHCHHe 3xoro xHna ([)0X03AeMeH- 
xoB B acxpOHOMHH 6biAO Haqaxo y nac b Come: H. H. IT a b a o b bi m — AJJ a 
pexHcxpauHH BBesAHbix npoxoKAeHHH [27] h HaMH, KaK AJia 3AeKxpo4)oxo- 
MexpHH, xaK H AAa SAeKxpoKOAOpHMexpHH [18]. B HacxoHUiee BpeMa cypbM- 
HHo-Ae3HeBbie (|)oxoKaxoABi noAyqHAH mHpoqaHiuee pacnpocxpanenHe b acx- 
pOHOMHH H XeXHHKe. 

CypbMaHo-ueaaeBbie (j)oxo3AeHeHXbi hmciox peiuHxeAbHoe npeHMyunecx- 
bo nepeA bccmh ApyrHMH xnnaMH (|)0X03AeMeHX0B c BHeiuHHM (j)0X03(j)4ieKT0H 
B OTHomei-iHH o6meft ayBcxBHxeAbHocxH. Ohh odAaAaiox xaKJKe Aocxaxoano 
lUHpOKOft cneKxpaAbHoft qyBcxBHxeAbHOcxbKD, npocxHpaiomeHca ox 650 mjj, 
BHAOxb AO rpaHHUbi nponycKaHHH seMHoil axMoc4)©pbi [38] (cm. xaKA<e pHc. 
22 ). 

TepMOHOHHaa SMHCCHa cypbMHHO-iiesHe-Bbix 4)oxoKaxoAOB BecbMa Hesna- 
HHxeAbHa. KaK noKasaA na ocHOBaHHn cneuHaAbHbix, BecbMa xmaxe.iibHbix 
H3MepeHHft C. npHAeacaeB [30], padoxa BwxoAa xepM03AeKxp0H0B c 
AHcxoro cypbMaHO-uesHeBoro ({)oxoKaxoAa, He oayBcxBAeHHoro KHCAopoAOM, 
OKaaaAacb paBHoS 1.30 BOAbxa. B cooxBexcxBHH c sxhm SHaaeHHeM O p h a e- 
JK a e B HauieA cAeAyioui,He KOHCxanxbi (]}opMyAbi PnqapACOHa, Aaio- 
Lpefl BeAHHHHy xepMOHOHHoro xoKa c KBaApaxHoro caHxHMexpa noBepxHO- 
■cxH (|)oxoKaxoAa: 

. „ 6540 ° 

— 0-S04-21og 7 • 

OxciOAa AAa xeMnepaxypbi KaxoAa, pasHOH 7=293^/< (20»C), naxoAHM 
= 1.7- 10-1* a/cM^ HAH AJia 4)oxo3AeMeiixa c noBepxnocxbK) (j)oxoKaxoAa b 
5 cm 3 = 5. 1.10-1^ fl. 

1 <l>OTOyMHOH<HTejIH, KOTOpWe B HaCTOfllHee BpeWH lUHpOKO npHMCHfllOTCH B aCTpO- 
(JiHBHKe, B TO BpeMfl eme ne 6bijiH aocTaTOBiio coBepmeHHbi ajih HSMepenHJi cjia6eHUJH.\ 
CBeTOBbIX nOTOKOB. • 

2 . s6iUco'a86ob *0(5)6)^1301). <06136)3. 603JCJ1., Ks 14 
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OAHaKO, AJia BCTpeaaioiAHXCH na npaxTHKe cypbMaHO-uesHeBbix (J)oto- ! 

BJieMeHTOB H (j)OTOyMHOXiHTejieH TepMOHOHHaa 3MHCCHH HX KaTOAOB OKaSH- j 

BaeTCH sHauHTejibHO 6oJibiiieH, aeM 3 to cAeAyex h 3 AaHHbix OpHJieJKae- j 

Ba. CorjiacHo SarcTpeMy [60], TepMOHOKHan smhcchh cypbMHHO-ue- | 
sHeBoro 4)OTOKaTOAa 4)OToyMHO>KHTejiH HMeeT nopaAOK 5.10-^^a/cM^. 3 to j 

cxoAHTca no nopflAKy BejinnHHw co sHanennnMH, nojiynaBUiHMHca naMU A^aa 
{J)0T03JieMeHTOB H (j)OTOyMHO>KHTejieH, KaK C OnyBCTBJieHHbIMH, Tax H He oayB- 
cTB.iieHHbiMH KHCJiopOAOM (J)OTOKaTOAaMH a/cM^). Cxojib cyinecT- 

BeHHbie pacxo>KA&HH5i c AaHHbiMH HpHAejKaeBa (6oAee aeivi Ha Asa 
HopaAKa) AaK)T, noBHAHMOMy, yKaaaHHe na BOSMOxcHoe BpeAHoe bahhhho aa- 
rpaaneHHH npn HsroTOBJieHHH ^OTOKaxoAOB. 3 to Aaex HaAextAy na bosmo*- 
HOCTb HOJiyaeHHH CypbMHHO-UeaHeBblX (|)0T03JieM6HT0B H (|)OTOyMHOJKHTeneH 
C peXOpAHO MajIbIMH SHaneHHHMH xepMOHOHHblX XeMHOBblX TOKOB. TaKHM oO- 
paaoM MOJKHO HaAeaxbca, nxo npaBHjibHO CKOHCxpyHpoBaHHbiH b oxHOuieHHH 
ycxpaHGHHH yxene-K h 6e3yKOpH3HeHHO HaroxoBjieHHbift cypbMHHO-H,e3HeBbiH 
(|)OT03JieMeHT Moxtex Aaxb nojieaHyio qyBCTBHxejibHOCTb, 6jiH3Kyio k nojieaHofl 
HyDCTBHXejIbHOCTH ^JOTOSMHCCHH (HASaJIbHOXO (J)0T03AeMeHTa) . 

Kax H 3 BecTHo, cypbMflHO-H,e3HeBbie (j)0T03JieMeHTbi o6jiaAaK)T paAOM oco- 
OenHOcxeii h noxaabiBaiOT paA xaxHX HBJieHHH, xax HanpHMep, oxcyxcxBHe 
HacbimeHHa BOJibxaivinepHbix xapaxxepHcxHx. McxHHHaa npHpoAa 3 thx HBjie- 
HHH eui,e He Moxex cHHTaxbca oxoHqaxeJibHO ycxaHOBJieHHoft, xoxa, hobh- 
AHMOMy, HCTOHHHKOM 3THX HBJieHHH HBAHeXCH 60 JIbUIOe (lipOAOJIbHOe) con- 
poxHBjieHHe ^OTcxaxoAa. Bee 3’.o othochtch, OAHaxo, x 4>OT03JieMeHT iM Ses 
M5Tf!AAHHeCXO& nOA-^iiOHCXn. riObeAeHHe (J) 0 T 03 JI 6 MeHTOB (' nOAAO^XXOH HEJia- 
exca coBepmeHHO HopMaAbHbiM. nocxoAbxy HaiwH Hcnojib3yK)TCH c[)0TO3.ne- 
MeHTbi HocjieAHero xHna, to mh He cxaneivi ocxaHaBJiHBaxbca na paadope 
CBOHCTB cypbMaHO-UeSHeBblX (j)0T03AeMeHT0B des nOAXOX<XH, OTCblAaa HHXe- 
pecyromuxca x cneunaAbHOH jiHxepaxype [10]. 

HsBecTHbiM HeAOCxaxxoM cypbMaHO-ueaHeBbix cjjOToaAeMeHXOB HBJiaexca 
TO, ht6 ohh He AonycxaiOT npHMeHeHHa doAbiuHX raaoBbix ycHAeHHH. 3to odt- 
acHHexcH anaxHTeAbHOH aAexxpoHHoft 3MHCCHeft hoa AB&CTBHeM hohhoA 6om- 
dapAHpoBXH, xapaxxepHOH Axa cypbMaHO-ueaHeBbix (J)OTOxaTOAOB. OxcioAa 
acHO noMOMy Hex toh paaHxejibHofl paaHHUbi b qyBCTBHxeJibHOCTH MexcAy raao- 
noAHbiMH cypbMaHo-iiesHeBbiMH h xaxHftHbiMH (|30T03AeMeHTaMH, xaxaa na- 
djiK)AaeTCH Mex<Ay BaxyyMHbiiwH 4)0T03JieMeHTaMH 3thx thhob. 

PeaxjMHpyeM cBoftcxBa cypbMHHo-ueaHeBbix 4)0T03xeMeHT0B. Boxbuiaa 
odmaa qyBCTBHxejibHOCTb 3thx 4>OT03xeM6HTOB, AocTHraK)ui,aH Axa raaonox- 

Hbix — HeCXOJIbXHX COTCH MXa/jIM, HapXAy C MaJIOH XepMOHOHHOH 3MHCCHefi, 

noaBoxaex paccaHTbiBaxb na nojiyaeHHe pexopAHUx aHaaennH noxeanoH nye- 
CTBHTeXbHOCTH npH HpaBHXbHOH XOHCXpyXAHH (})OT03JieMeHTa. XtocxaxoqHO UIH- 
poxaa cnexxpaxbHaa qyBCXBHxexbHocxb AeJiaex cypbMHHO-HeaHeBbie 4)OT03Jie- 
MeHTbi BecbMa npHroAHbiMH h Axa xoxopHMexpHqecxHX padox, nosBOxaa no- 
;jiyqaxb HiHpoxyx) cHcxeMy u,BexoBbix sxBHBaxeHXOB. CypbMHHO-iiesHeBbie i:)30- 
ToajieMeHXbi bo Bcex oxHomeHHax npeBocxoAax rHApHpoBaHHbie xaxHHHwe 
4)0X03AeMeHXbI. 

KHCxopoAHO-ueaneBbie 4’oxo3AeMeHXbi, yexynaromne cypbMaHO-ueane- 
BbiM, xax b oxHomeHHH odmeft, xax h nojieaHofl qyBcxBHxejibHOcxH, coxpaHaxjx. 
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Annapaiypa 19 


• OAHaKO, cBoe anaqeHne ajih pa6oT b KpacHofi H HH(})paKpacHOH o6jiacTf[X 
cneKTpa. 

HcXOAH H3 Bcex H3AO>KeHHbIX COOdpaJKeHHH H, OCOdeHHO, H3 B03HOAC- 
HOCTH nOAyqeHHH 60 At>mOH lUnpOTbl ABeTOBOS CHCTOMbl, MbI H OCTanOBHAHCb 
Ha cypbMHHo-uesHeBbix (|)0T03AeMeHTax. 

HaMH 6biAH npHMeHeHbi rasonoAHwe cypbMHHO-uesHeBbie (|)OT03AeMeHTbi 
Ha HHKeAeBOH noAJioJKKe paspaSoTaHHbie C. K). JlyKbHHOBHM. h 
H. H, JlymeBoft b sAeKTpoBaKyyMHofi jia6opaTOpHH JleHHHrpaACKoro 
HHCTHTyra KHuo-HHAieHepoB. B AaHHOM THne cypbMflHO-uesHeBoro 4 )Oto- 
BjieMenTa — He npeAcxaBAHromeM co6oh cneAHajibHofl KOHCxpyKAHH, npeAHas- 

HaHeHHOH AJIH H3MepeHHH npeAeAbHO MaAbIX CB6X0BUX nOTOKOB He 6bIAH npH- 

HHXbi Bce HeodxoAHMbie Mepu aah ycxpanennH yxeqKH MencAy SAeKxpoAaMH; 
B qacxHocxH Hex BnyxpeHHero oxpaHHoro KOAbua. IloaxoMy HaAHHHe cabaob 
pesHH Ha BHyxpeHHHx cxeriKax KOA6bi BAeqex sa co6oh cymecxBOBaHHe y He- 
Koxopbix cj)oxo3,rieMeHxoB 3xoro xHna aoboabho SHaqHxeAbHoro xeMHOBoro xo- 
Ka yxeHKH. 

ripOMep XeMHOBbIX TOKOB pHAH CypbMHHO-peSHeBblX (j)0X03AeHeHX0B AaH- 
Horo XHna, BbinojmeHHbift HaMH b cBoe speMH na sAeKxpoMexpHqecKOH ycxa- 
HOBKe B acxpo4)H3HqecKOH AadopaxopHH AcxpoHOMHqecKoro HHCXHxyxa 
AKaAeMHH HayK CCCP, noicasaA, qxo xeMHOBbie xokh sthx (})OT03AeMeHT0B 
Ae>Kax B npcAeAax lO'^® — cuAbHO pasAHHaacb ox SKseMHAHpa k 

SKseMHAapy. 

JXjih BbinoAHeHHH HacTOfimeft pa6oxbi mh HcnoAbsoBaAH abb rasonoA- 
HHx cypbMfiHo-uesHeBbix (JioxosACMeHxa. C nepBbiM H3 HHx — MaAoro ra6a- 
pHxa «03JI-1» — KaK mw ero odosHanaeM — mh BeAH HadAioAeHHH c BecHbi 
1940 r. no 1. IX. 1943 r. C cepeAHHw aarycxa 1943 r. stot (|)0X03AeMeHX cxaA 
noKasbiBaxb HBAenHa necxadnAbHocxH, conpoBOJKAaBuiHecH naAenneM odmeft 
VyBCXBHXeAbHOCXH, npHHHHy KOXOpbIX yCXaHOBHXb He yABAOCb. C I.IX.1943 r. 
OH 6biA saMeneH (|)0X03AeMeHX0M doAbuiero radapnxa «<E>3Jl-2», Koxopbifi h 
HC nOAbSOBaACSI BHAOXb AO OKOHHaHHH HaCXOHmeft padOTbl. 

riocKOAbKy ocHOBHafl cHcxeMa Hauiero KaxaAora, k Koxopoft peAyunpo- 
BaAHCb Bce ocxaAbHbie i-iadAioAeHHfi, dbiAa noAyqena c 3 thm nocAeAHHM (J)oxo- 
(SAeMeuxoM, mm npHECASM pesyAbxaxM h MexoAHKy onpeAeAenna Bcex ero 
ocHOBHbix napaMexpoB. OAHaKO H3Ao>KeHHe 3xoro HccACAOBaHHa mm oxhochm 
SH anHxeAbHO AaAbuie — nepeA rAaBoft o6 HccACAOBaHHH Bcero 3AeKxpo(j)Oxo- 
Mexpa B ucaom, 3xo npeACxaBAaexcH HeAecoo6pa3HbiM h 3 coo6pa*eHHH 
■dOAbineift HCHOCXH H3AO>KeHHH. 

§ 3. HsMepHxeAbHaa cxeiwa 

ripaBHAbHMH Bbldop CXeMH H3MepeHHH (})OXOXOKa HBAHeXCH OHeHb OXBeX- 
cxHCHHOH BaAaneH npn KOHCxpynpoBaHHH aBesAHoro 3AeKxpo({)OxoMexpa, Xo- 
■pouiaH HBMepHTeAbHaa cxena AOA>KHa noAHocxbio HcnoAbsoBaxb Bce BOSMOHt- 
HocxH, AaBaeMbie 4)oxo3AeMeHxoM, HcnepnbiBaH bcio ero noAeanyio qyBcxBH- 
TCAbHocTb. B npoxHBHOM cAynae mh neodocHOBaHHO yMeHbuiHM npoHHKaio- 
myK) cnocodHocxb 3AeKxpo4)OTOMexpa, orpaHHHHB ee b HandoAee BancHofi o6- 
s.AaCTH CAaObIX bbssa. 
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rjiasa nepBaa 


JfocTaToqHo oflHoro BsrjiHAa na nocjieAHioio rpa4)y TafijiHUbi II, qToSbE' 
yde^HTbCH B TOM, MTO B SBesAHOH 3jieKTp0(|)0T0MeTpHH npH npHMeHeHHH ra- 
aonojiHoro (|)0T03JieMeHTa MoryT 6biTb HcnojibaoBanbi tojibko 3JieKTpoMeTpH- 
qecKHe MeTO^TH. 

B TO speMH (1935 — 36 r.), Kor;ia mu KOHCTpyHpoBajin 3JieKTpo4)OTO-^ 
M6Tp, c KOTOpbiM 6bijia BbinojiHeHa HacTOHinaa pa6oTa, nepefl naMH ctohji 
BbiSop JIHUIb Me>Kay 3JieKTpOM6TpOM JlHH;ieMaHa [80] H 3JieKTpOHHblM 3aeK- 
TpoMBTpOM — ycHjiHTejieM nocTOHHHoro TOKa^ Mu cpasy h 6e3oroBopoqHO^ 
OCTaHOBHJIHCb Ha HOCJieAHeM, HCXOAH H3 CJieflyiOmHX COoSpaxeHHH. BoJIbTO- 
BaH qyBCTBHTejibHocTb, BupaarenHaH b aeJillHHX uiKajiu HaMepaidmero npH- 
6opa Ha ©iiHHHuy noOTe;reHHoro HanpHXceHHH, ropas^o Bume y ycHjiHTejia, 
qeM y 3ji6KTpoMeTpa JlnHAeMana. B ycjioBHHx acrpoHOMHqecKHx Ha6xK)^;e- 
HHfi BOjibTOBaa qyBCTBHTejibHOCTb HocjieflHero pe;rK0 mojkot 6biTb c^eJiaHa 
OojibLueH qeNi 100 — 200 ;^eJI/B. TaxaH Majian qyBCTBHTejibHOCTb HeH36e>KHo 
TpeOyeT npHMeneHHff MeTo^a sapaflKH. BojibTOBaa xre qyBCTBHTeJibHocTb ycH- 
JiHTejiH MOJKOT 6uTb c ycHoxoM AOBe^eHa ;io sHaqeHHfi b 20000 fl;eJi/B h Buiue. 
3to nosBOJTHeT npHMeHHTb MeTo;i nocTOHHHoro OTKJioneHHH, ropasAO Oojiee 
npocTOH, yAodnuH h 6ojiee cbo6oahuh ot cyObeKTHBaux oiuh6ok. HecMOTpa 
Ha MeHbuiyK) qyBCTBHTejibHOCTb SToro MOTOfla, ycHJiHTejib AacT c hhm Bunr- 
pum nopHAKa I?5 no cpaBHeHHio c SAeKTpoMerpoM JlHHAeMaHa, HecMOTpn 

■Ha paOoTy c nocAeAHHM no 6oAee qyBCTBHTejibHOMy MexoAy sapHAKH. 3to 

peuiaiomee npeHMymecTBO. HexoTopuM npenMymecTBOM ycHAHTejin HBAHexcn 
TaKJKe B03MO)KHOCTb npHMeHeHHH ^OTOperHCTpapHH OTCqeTOB, HTO OKOHqa* 
TCAbHO HCKJnOqaCT BCHKhS 3JieMeHT BJIHHHHH CyObeKTHEHSMa Ha6AIOAaTeJIH. 

iHeAocTaTKOM ycHAHTCAH HBAHeTCfl HecKOAbKo 6oAee HCAAenHaa paSoxa c 
HHM [106]i. yqHxbiBaH Becb nponecc hhOaioaghkh, BKAioqaH h BpeMH nepexoAa 
ox 3Be3AbI K 3Be3Ae, nOXepH B CKOpOCXH HaOAIOAeHHft npH npHMeHeHHH yCHAH- 
xejiH MOKex dbixb oneHena nopHAKa 30%. Ho axo oxhochxch k ero npeACAb- 
Hoft qyBcxBHxeAbHOCTH. ZIah 6oAee npKHx 3Be3A pa6oxa ycHAHxeAH Moxcex 
6uxb 3HaqHxeAbHO ycKOpena HcnoAbSosaHHeM MeHbuiHx bxoahux conpoxiiB- 
AeHHfl, npH ycAOBHH npHMeHeHHH AocxaxoqHO KopoxKonepHOAHqecKoro* raAb- 
BanoMexpa (cm. hhaco). Thkhm oOpaaoM, aah 3Be3A OAHHaKOBofi HpKocxH 
SAeKxpoMexp ne HMeex yxe npeHMymecxBa h b 3xom oxHoiueHHH. B hckoxo- 
pux 3AeKxp0MexpHqecKHX AaMnax HHorAa HcnoAbayexcH HeAHHegnaH qacxu. 
HX XapaKXepHCXHKH. 3X0 Moxtex nOCAyJKHXb HCXOAKHKOM BOSHHKHOBeHHH- 
ouihOkh uiKaAbi npH (|)oxoMexpHqecKHx, h ypaBHeHHH npKocxH— npn KOAopn- 
MexpnqecKHx naOAioAeHHHx, ho, kbk mu noKaauBaeM HHAce npn noApoSnoM 
paccMoxpeHHH 3xoro Bonpoca, bhochmuo omH6KH HeBeAHKH h AexKo ,yqHxu- - 
BaeMU. npH OrpaHHqeHHH 3HaqeHHH nOABOAHMUX K yCHAHXeAIO HanpHA<eHHH 
npHMeHHH HanpHMep cMeHHue BxoAHue conpoxHBAOHHH, 3XH nonpaBKH MO>KHO 
nonpocxy AepjKaxb MeHbUie aaAaHHoft bbahahhu. HaKonen ocxaexcH bo 3 mo>k- 
Hocxb pa6oxaxb c ycHAHxeAeM KOMneHcapHOHHUM HexoAOM, qxo noAHocxbio- 

fljia SToro oniHqecKOH CHCTeiubi Kyas. ^ ^ HMeex Heo6xoflHMOH . 
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AnnapaTypa 21 


HCKJiioqaeT BjiHHHHe nejiHHeftHOCTH xapaKTepHCTHKH AJia JiiodHx SHaqeHHii 
noABOilHMoro noTeHunajia. CymecTBeHHUM HeAOCTaxKOM ycHJiHxeJiH, npn pa- 
6oxe c KoxopbiM odbiqHo npHMeHflexcH MexoA nocxoHHHoro oxKJioHeHHH, hb- 
jiHexcH xo oScxoHxejibcxBO, qxo MeppaHHe SBesA BbisbiBaex 6oAee hah Menee 
sHaqHxeAbHbie (JjAioKxyauHH ox6poca HSMepHxeAbHoro npH6opa, saxpyAHflio- 
LAHe HBMepeHHH H HOHHJKaiOmHe HX XOqHOCXb. npH npHMCHeHHH MeXOAa SapHA- 
KH 3XH (})AK)KXyaH:HH HHXerpHpyiOXCH. ripaBAa, npH HaAHHHH (J)OX03AeMeHXa c 
OqeHb MaAblM XeMHOBbIM XOKOM, C yCHAHXeAeM XaKJKe npHMOHHM MeXOA 3a- 
pHAKH [49], qxo Aaex KpoMe xoro AonoAHHxeAbHoe noBbimeHHe qyBCXBHxeAb- 
HOCXH annapaxypbi. Ho pa6oxa c ycHAHxeAeM no 3xoMy MexoAy snaqHxeAbHO 
CAOJKHee qpM c o6biqHbbM sAeKxpoMexpoM, nocKOAbKy b 3xom CAyqae xpe6y- 
excH BecbMa xmaxeAbHaa KOMneHcapHH cexoqHoro xoKa AaMHH. HepeqHCAeH- 
HUM H orpanHqHBaioxcH neAocxaxKH ycHAHxeAH. 

SAeKxpocxaxHCTuqecKafl aaiAHxa h saseMAeHHe aoajkhu 6bixb OAHHaKOBO 
HaAen^Hbi b o6ohx cAyqaHX. XpedoBaHHH k xeMHOBOMy xoKy (|)oxo3AeMeHxa 
npHMepHO oAHHaKOBbi HecMOxpH Ha GoAbHiyio npoHHKaiOLHyK) cnoco6Hocxb 
ycHAHxeAH. 06paHi,eHHe c ycHAHxeAeM HHCKOAbKO He CAO>KHee, a ycAOBHH 
pa 60 Tbi c HHM sHaqHxeAbHO yAoSnee; Ha6AK)AeHHH Moryx BecxHCb b cb 6XA0M, 
6oAee xenAOM noMemeHHH, nenoABHJKHO h yAo6HO CHAamHM HadAiOAaxeAeM. 
Ho Bce >i?e TAaBHUM npeHMymecxBOM ycHAHxeAH HBAnexca cymecxBeHHO 
'6oAbmaH ero qyBcxBHxeAbHocxb. 

Mu OCXaHOBHAHCb Ha OAHOAaMnOBOft KOMHeHCaUHOHHOfl cxeMe Hen H- 
Ka [88], B KoxopoH ycxpaHHK)xcH noMexH ox cjpAiOKxyaHHH h nocxeneHHoro 
•paspHAieHHfl nnxaroineft 6axapeH. HpHHAHnHaAbHaH cxcMa sxoro ycHUHTeAH 
HpHBeAena na pnc. 2X Oco6eHHOcxbK) ee HBAHexca HaAHqne oahoh eAHHCxeen- 
Hoft daxapen f'o (12 — 14 «), naxaromeft Bce sAeMeHru cxcmu. PaAbEaHO- 
Meip G BKAioqen b mocxhk, odpaayeMuft, c oahoh cxodohu, conpOTHBASHHA- 
MH neni! anoAa K,, h cexKH npocxpancxBeHHoro sapaAa— a c Apyron — 
— BHyXpeHiniMH COnpOXHBAeHHHMH AaMHU; HHXb HaKaAa-aHOA H HHXb HaKaAa- 
-cexKa npocxpaHcxBeHHoro aapHAa- HaAenne HanpaJKeHHH na conpoxHBAenHH 
Ri npH npoxoHCAeHHH qepes Hero xoKa i = ij it ofiecneqHBaex Heo6- 
xoAHMoe cMetueHHe na ynpaBAHiomeS cexKe. AnaAorHqHO, naAesHH nanpHAce- 
HH« Ha conpoxHBAeHHHX H R 2 — R '2 o6ecneqHBaiox noAaqy HanpHAreHHa Ha 
. aHOA H cexKy npocxpancxfienHoro aapHAa. 

Pacqex ycHAHxeAH, x. e. Bcex ero conpoxHBAeHHH, a xaKAre HeoSxoAHMO- 
ro HanpHAreHHH nuxaiomeft daxapen coBepuieHHO SAeMeHxapeH. 3xox pacqex 
AocxaxoHHO npoBecxH ajih ycHAHxeAH, codpaHHoro no cxeMe pnc. 3, x. e. aah 
cAyqaH KorAa R'^ = 0. OnpeAeAenne SHanCHHa R\, cooxBexcxByronrero 
KOMneHcauHH ycHAHxeAH k H3M6HeHHflM HanpHJKCHHH nHxaromeH daxapeH, 
npoHSBOAHXca, saxeM, qncxo ohuxbum nyxeM. 

HaM BaAaHU HopMaAbHue padonne BHaqenHH HanpaxreHHH Vg, Va, Vs 
H xoKa HaKaAa if', aah sxhx BHancHHii HSMcpAioxca anoAHUH h cexoHHUH 
XOKH ia H is cooxBe TCXBeHHO, 3 xaKA<e HanpHA(eHHe HaKaAa v/. SnaneHne 
Rs (hah Ra) MO)Kex duxb BbidpaHO nponsBOAbHO. OduHHO ero depyx no- 

^ KsK 3Jl,6Cb TclK I'l R HSJlbHCIILUCM Mb! CHHT3,6M HOJIOJKHTCJlbHblM HSHpflBJIGHHG 

ajicKipoHHoro lOKa, * 
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22 rjiaBanepsaa 


pH;i,Ka 5 — 10 KH^ooM. HcoOxoahmo onpeAe^HTb Vq, R , i?,, Rs h Ra- Sxa 
AejiaexcH b cjieAyiom,eft nocAeAOBaxe;ibHocxH: 

Vs = v / + R^if — isRs , 

oxKyAa 

Vs + isRs — Vf 


oxKyAa 


— Vg = {if -f ia + is) Ri, 

Ri = ; 

if + ia, + is 


Vo — — Vg-\- Roif Vf t 

XAe Va HanpH>KeHHe oahofo s^eivieHxa Oaxapen Vo - 

Va = Vf\- R^if — iaRat 

OTKyAa 

Vf + R^if—Va Va 

Ra — • 

U 2 / + 



Vg 

Phc. 2 

HaAO HafixH xenepb xaKoe SHaaeHHe R'o, npH KoxopoM = x. e^. 

KOFAa npH H3MeHeHHH xoKa HaKaAa b HeKoxopbix HeSoAbuinx npeAeAax:. 
( ~ 2 — 3 Ma) xoK B raAfaBaHOMexpe OyAex ocxaBaxbCH HeHSMeHHbiM. 3xo Ha 
OyAex osHaaaxb HaAHqHe KOMnencauHH cxeMbi no oxHomeHHio k HSMeHeHHHM i 
HanpHJKel[HH nnxaiomeH Oaxapen « 
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Annapaxypa ' 

CodpaB corjiacHO irpoHaBeAenHoro pac^eTa cxeMy c R2 — O, 6yAeM 
HMexb /q = 0, Ecjih 3HaqeHH3 nocraBJieHHbix conpoTHBjieHHfi He enoJiHe 
cxporo cooxBexcxByrox pacnexy, xo rajibBaHOMexp npHBOAHTCH na Hyjib ne- 
60 jIbmHM H3MeH6HHeM aHOAHOXO COnpOXHBJieHHH K,i. rioCJie 3X0X0, yMeHb- 
HiHB npn noMouiH peocxaxa Fg xok Hanajia na He6ojibmyio BejiHHHHy~ 3 Ma, 
0 XCH:HXbiBaeM cooxBexcxByioinee HSMenenHe xoKa xajibBaHOMexpa A /at, Bep- 
HyBUJHCb K HOpMajIbHOMy SHaHeHHIO HaKajia, BBeAB'M HOKOXOpOe COnpOTHBJie- 
HHe iv' 2 , xoxfl 6bi coFjiacHO cxeMe pnc. 2. Dpheoahm chobb rajibBanoMexp na 
Hyjib HSMeHHH sHaHeHHe Ra- yMeHbuiaH XOK HaKajia xomho na xy JKe caMyio, 
HXO H paHbUie, BejiHHHHy A«>, oxcHHXbmaeM HSMCHeHne tokb b xajibBaHOMex- 
pe Aio2 . JlexKO BHAexb, qxo ecJiH A/g 2 oxAHqaexca no SHaKy ox Aku to 
H aAO yMeHbuiHXb R\\ ec;iH H<e A»g 2 xoro >Ke snaKa nxo h Aioi n A« 02 <Ajei, 
xo Heo6xoAHMO yBeAHMHXb R'2] ecAH >Ke AiQ2 n A/gi oahoxo snaKa, ho 
A jG 2 >AiGi, xoHeo6xoAHMO nepeftxH K Apyroft cxeMe, bkaiomhb K\ b achb 
cexKH npocxpaHCXBeHHoro aapnAa h ynce a-'ia oxoft cxeMU HaflxH xaKoe 
SHancHHe J?'j, npH KoxopoM HSMeneHne HaKa^a ycHJiHxeAH ne HSMeHHx 
xoKa b raAbsai-iOMexpe. 

HeKoxopbiM HeAOCxaxKOM noAo6nbix mocxhkobhx KOMneHcaixHOHHWx cxeM 
HBAHeXCH HeCKOAbKO MeHbUiafl HX KpyXH3Ha no cpaBHeHHK) C o6binHOH CXeMOKI 
yCHAeHHH nOCXOHHHOrO XOKa C paSAeAbHHMH HCXOHHHKaMH nnxaHHH. 3x0 
npoHcxoAHX H3 3a o6paxHOH CBH3H nepea conpoxHEAenne R^ no KoxopoMy npo- 
xeKaex He xoabko xok HaKHAa ho h MeHHiomHHCfl npn pa6oxe ycHAnxeAs 
KaXOAHbift XOK ik — ’ in is‘ HaAHKHe 3X0H 06paXH0H CBH3H HBAfleiCH, C 
Apyroft cxopoHbi, 6AaronpHHXHbiM (|)aKxopoM, yAynmaiourHM npAMOAnneft- 
HOCXb xapaKxepHCXHKH H HecKOAbKO yAyquiaiomHM cxadHAbHocxb ycHAHxeAH. 

HaftAeM Bbipa>KeHHe aah KpyxnaHbi ycHAHxeAa 

dia 

dVg 

orpaHHHHBaflCb paccMoxpeHHeM cAynaa KOXAa R!%=^ (pnc. 3). 

CHaaaAa naxoAHM Bbipa>KeHHe aah xoKa, xeKymero aepes raAbBanoMexp. 
Ha ocHOBaHHH npHHUHna cynepno3HU,HH xokob HMeeM: 

> in — iaQ + iu\ > 

is = isG + j'si ; 

KpoMe xoro 

Raia-i = {Rg -p Rs)iaG> 

Rsk — {Ra + Rn) isG, 


oxKyAa 

. . . Rain Rsis 

IG = taG - tsG = 

H, cACAOBaxeAbHo, KpyxHSHa ycHAHxeAa 6yAex paBHa: 

Jjg Ra diajbVg — Rsdisl^Vg 


124) 

(25) 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 

rjiaBa nepBan 

lAe CHMBOJiOM 8vg MH ofiosHa^HJiH noABefleHHoe k ycHjiHxejiio BHeiunee 
HanpHsceHHe. 

JXjia nojiyqeHHfl OKOHnaTeJibHoro BbipaareHna ajih So Heo6xo;iHMO bh- 

pasHTb anaqeHHsi npoHSBOflHwx dijbvg h dis/5vg qepes napaMerpbi ycnjiH- 
TejiH. 



Phc. 3 



riojiHbiH flH(J)(|)epeHUHaji HSMeneHHH aHo^Horo xoKa paBen oqeBHAHO 

f» dta dta 1 

dta ~ dVg -t- dva = SadVg -f- — dVa, ( 26 ) 

dVg dVa Sia ^ ' 

TAe dvg ecxb n o Ji h o e HSMeHenHe HanpaHceHHH na ynpaejifliomefi cexKe, 
5a— cxaxHCXHqecKaH KpyxHSHa aHOAHofi xapaxxepHCXHKH, a — BHyxpeHHee 

anoAHoe conpoxHBTOHHe jiaMnw. 
riocKOjibKy 

dVa ~ adiaj 


Ka = 


xo corjiacHo (26): 


iRo i Rs)Ra 
Rg -i-Rs-hRa 


dia = dvg <= SUvg, 

A a “T -Aid 


C; = ? C 

“ R'a + Ri. 


ecxb, KaK HSBecxHo, AHHaMHqecKaa KpyxHsna anoAHOH xapaKxepHCXHKH. 
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AniiapaTypa 

25 

CoBepmeHHO aHaAoraquo naxoAHM: 

dtg S'gdx/^j 

(30 

TAe 

V' - 5 

(31) 

R g -p Ri3 


■ — AHHaMHqecKaH KpyTHSHa xapaKTepHCTHKH cexKH npocTpaHCTBeHHoro sa- 

B (|>opMyjiy (28) bxoaht nojiHoe HaMeneHHe HanpaJKeHHa Ha ynpaBJiHio- 
mefi ceTKe dv,„ cKJiaAbiBaioin,eecH h 3 noABeAeHHoro k ceTKe HanpHHieHHH bv 
H naAeHHH HanpHJKeHHH na conpoTHBJieHHH npH HSMeHeHHH KaTOAHoro 
TOKa 

dii!~du~^ dig, (>^2) 

BWSBaHHoro ov,f (AeftcTBHe o6paTHOH cbh3h) : 

dv,, - '6v„ — R-^dh- (33) 

rioACTaBJiHH B (|)0pMyAy (28) BbipaJKCHHH (30), (32) H (33) H pemaa 
iHOAyqeHHoe ypaBHeuHe OTHOCHxeAbHO dia/^^s eaxoAHM: 

AHaAorHHHo: 


dtslOVa— — — 

rioACTaBAHa HaHAeHHbie 3HaqeHHa npoHSBOAHHx b (25), noAyaaeM HCKOMoe 
BbipaJKeHHe AJIH KpyTHSHbl yCHAHTeAH: 

5'a R. + S'gRg 

^ 1 1 ~^Ri (S 'a -R S s)] f/?ff -p i?a -{- i?s] ’ 


H3 KOToporo HaraaAHO bhaho BAHHHHe oSpaTHoft CBH3H, yMeHbiuaromee npa 
nOAOHCHteAbHOM 3HaqeHHH CyMMbI S' a -h S' s (aTO COOTBerCTByeT OTpHIiaxeAb- 
HOft o6paTHOfi CBH3h) KpyTH3Hy yCHAHTCAH. 

KpyTH3Ha ycHAHTCAH 0Ka3biBa6Tca TaKKe TeM MeHbuiefi, aeM 6oAbme 
conpoTHBAeHHe npHMeHaeMoro raAbBaHOMexpa. 3 to nocAeAHee odcToaxeab- 
■cxBO Heo6xoAHMo Hiwexb B BHAy paccaHXHBan HaMeneHna ayBCXBHxeAbHOcxH 
ycHAHxeAH npH luyHXHpoBaHHH raAbBanoMexpa. 

BbiMHCAeHHbie no (jjopMyae (34) SHaaeHHa KpyxHSHbi So OKasbiBaroxca 
AAH npi-iMeHeHHbix HaiwH SAeKxpoiviexpHqecKHx abmo aa 30% Menbuie anoA- 
HOH KpyxH3Hbi Sn, HTO opeKpacHO corAacyexcH c peayAbxaxaMH HenocpeA- 
CXSeHHMX HSMepeHHH. 

yKaaaHHbiH HeAOCxaxoK KOMnencauHOHHOH cxeMbi BnoAHe OKynaexca ee 
npexpacHOH cxaOHAbHocxbK), AonojiHHxeAbHO yayamaeMOH HaAHqHeM oxpHAa- 
xeAbHOH o6paxHOH CBa3H, Ha qxo yjKe yKasbiBaaocb Bbime. 

BHeuiHHe HOMexH, Bbi3biBaK)Uj;He HecxaOHAbHocTb ycHAHxeaa, Kan nanpH- 
»wep, BAHHHHe BitemHHx sAeKxpoiviarHHTHbix H SAeKxpocxaxHCTHqecKHx noAefl. 
CMpGcxH, a xaK>Ke axMoccjjepHbix hohob, AocxHraioH],HX cexKH AaMnw, ycxpa- 
iHaKOTca xmaxeAbHeftmeH OKpaHHpoBKOH Bcero ycHAHxeAa, a xaKxce oxKaqKoft 
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rjiasa nepaan 


lOH aacTH npH6opa, Koropaa coflep*HT (j^OToajieMeHx, aJiCRTpoMerpHaecKVio. 
JiaMny h ee ceToanyio uenb. Heo6xoflHMo TaK>Ke o6opy/;oBaTb HCKporacHxe- 
JIHMH Bce HCxoqHHKH HCKp, pacnojioKeHHbie HeflajieKO ox (})oxoMexpa. 

nocKojibKy (l)0X03JieMeHxbi, KoxopbiMH Mbi pacnojiarajiH fljin BbinojiHe- 
HHH HacxoameH pa6oxb[, o6jiaAajin flOBOJibHO SHaMHxejibHbiMH xeMHOBbiMH xo- 
KaMH, HaM He 6bijio cMwcjia npHMeHHXb m6xo;i sapHAKH h mh ecxecxBeHHo,, 
ocxaHOBHjiHCb Ha MexoAe nocxoHHHoro oxKJioneHHH. RpH pa6oxe no sxoMy" 
MexoAy B uenb c})oro3jieMeHxa, nocjieAOBaxejibHo c hhm, bboahtch 6ojibmoe 
conpoxHBjieHHe R (cm. piic. 4, na KoxopoM Aana cxeMa Been c})oxo3JieKxpHqe- 
CKOH qacTH ycxaHOBKH) . IlaAeHHe HanpHKeHHH Ha 3 xom conpoxHBjieHHH (.Ir;,), 






Phc. 4 


B03HHKaiomee npH HSMeneHHH c})oxoxoKa Ai, iioaboahxch k ycHjiHxe^K) h bm- 
SfaiBaeT HSMeHCHHe xona rajibBaHOMexpa Ai^. npeHe6peraH coBepmeHHo hhh- 
TO>KHbIMH H3MeHeHHHMH CeTOqHOFO TOKa (~ npH H3MeHeHHH HanpH- 

HieHHH Ha cexKe JiaMHbi na BecbMa Majiyio BeAHqHHy Av,, nMeeM: 

Aiq — S^A vg = RSgAi, ( 35 ) 

TAB Sr- KaK H paHbuie, o 6 o 3 HaqaeT KpyxHariy ycHJiHxejin, AaBaeMyio ^JopMy- 
'^OH ( 34 ). KpyXHSHa AJIH paSJinqHblX XHHOB 3 A 6 KXpOMexpHqeCKHX JiaMH KO- 
AedjiexcH b npeAeJiax 20 — 80 MKa/n. 


a 

I 
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ToKOBoe ycHJieHHe, flaBaeMoe ycHJiHTejieM 
Ha ocHOBaHHH (35): 


Hi 



nOCTOHHHOrO TOKa, paBHHeTCH 

(36) 


T e nponopuHOHajibHO Rpyraane ycHJiHTejiH h BejiHHHHe 6ojibUioro conpo- 
THBJieHHfl, BKJiroqaeMoro b ^e^b (})0T03JieMeHTa. yBejinqeHHe K03(})c|)HUHeHTa 
TOKOBOrO yCHJieHHH B03MO>KHO, CJICflOBaTCJIbHO, JIn6o Sa CqeT HOBbimeHHH Kpy- 
THSHbi ycHJiHxeJiH, jih6o 3a cqer yBejiHq&HHH conpoTHBjieHHa R. K cowajie- 
HHfO, Heo6xOflHMOCTb OHCHb CHJIbHOrO HOHHHteHHH CeTOHHOrO TOKH B SJieKXpO- 
MexDHqecKHX jiaMnax snaqHxejibHO yMenbiuaex h hx KpyxHSHy hobth na 
flBa nopHAKa no cpaBHennio c o6biqHbiMH ycHjiHxejibHbiMH paAnojiaMnaMn; 
a 3X0 cooxBexcxBeHHO noHHJJtaex n Kpyxnany ycnjiHxejm So- HeorpaHnqeHHoe 
yBejinqeHHe ycnAenna sa cnex noBbimenna conpoxHBJieHHfl R xaKHce hcbos- 
MOJKHO, nocKOJibKy 3X0 BAenex aa co6oh yBeAHnenHe nocxoHHHofi BpeMenn 
ycHAHxeAH x. 3xa nocASAHHH BOJiHHHHa paBHa npoHSBeiASHHK) RG, C 

eMKOcxb BXOAa ycnjinxeAH, x. e. (i)oxo3AeMeHxa, AaMnu n coeAHHniOLnHX nx 
npOBOAOB [41], nocxoHHHan BpeMenn onpeAeAHex BpeMB ycxaHOBAenna cxa- 
nnoHapHoro pexoiMa b ycHAnxeAe nocAe MmoBCHHoro HSMeHCHnn ocBemennH > 
(|)0X03AeMeHxa. TtencxBHxeAbHO, nocAe MTHOBenHon noAann HanpameHHH Vf, 
Ha BXOA ycHAHxeAH, HapacxaHHe HanpH>KeHHH Ha cexKe AaMHU 6yAex nponc- 
xoAUXb nocxeneHHO, corAacHO aanoHy 




(37): . 


a cnaASHHe Hanpa>KeHHH nocAe MrHOBeHHoro BbiKAioqeHHH nanpHJKeHHH 
B COOTBeXCTBHH C (JjOpMyAOft 

Kax bhaho h 3 3XHX Bbipa>KeHnft, OKonnaxeAbnoe SHaqeHHe noxeHUHaAa ycxa- 
HaBAHBaexcH c xoAHOCXbK) AO 0,1 ‘’/o qepea npOMexcyxoK BpeMenn t IRC. 
OqeBHAHO, HTO npn nepnoAo BKAioqeHHoro b ycHAHxeAb raAbBanoMexpa MeHb- 
meM, qeM ’ ^RC, speMa ero ycxanoBKn SyAer npaKxnqecKn onpeAeAHTbca no- 
CTOHHHOH BpeMenn. 

EMKOcxb BXOAa ycnAHxeAfl C oObiqHO HMeex nopsAOK (})apaA, 

TaKHM oOpasoM npn R, paBHOM 2-5-10^^ om BpeMs oxcnexa raAbBano- 
Mexpa He npeBSOHAOT eme 20 cex. OObiaho R Oepexca nopHAxa 
5. ion) — 1. 10^^ OM, qxo Aaex npn Kpyxnsne ycHAHxeAa b 30 mkh/b xoko- 
Boe ycHAenne nopaAxa 1-5 — 3- 0-10® pas. XfaAbHeflmee noBHiueHne ro- 
KOBon qyBCXBHxcAbHOCxH xpeOyex y»ce HenTpaAnsanHH exoahoiI cmkocth 
ycHAHxeAH [77, 71, 53]. 

PaHbuie qeM oOpaxnxbCH k AexaAbi-ioMy paccMOTpennio namero ycHAHxe- 
AH, OCXaHOBHMCH Ha HeKOXOpbIX CBOHCXBaX yCHAHXeAeH HOCXOHHHOrO TOKa, 
HMeiouinx npHHHHnnaAbHoe SHaqeHne. 

Mbi OTMeqaAH yxte Bbime, qxo BHemnne noMexH Moryx Obixb ycxpaHenbi 
cooTBexcxByrouxHMH aatnHXHbiMH MepaMH. Ho h no ycxpaHennH BHeuiHHx no- 
Mex ocxaiOTCH HeH36eA{Hbie noMexn ox ^AiOKTyaiinn HanpaKenna b OoAbmoivt 
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rjiasa nepBaa 


-conpoTHBjieHHH R (3(l,£},eKT A >K o H c 0 H a) , ApoSoBoro 3(})(i)eKTa anoAHoro 
Ka H TOM cexKH npocTpaHCTBeHHoro aapHAa 3JieKTpoMeTpHqecKO& jiamnw 
a TaKJKe 3(t)(i)eKTa MepuaHHH TepMosMHCCHH ee KaroAa. He ocTaHaBJiHBaHCb 
Ha paccMoxpeHHH Bcex 3 xhx xopomo HSBecxHbix u HsyqenHbix 3d)*eKX0B [5] 
yKaJKeM xojibKo, qxo ohh npHBOAHX k peayjibXHpyiomHM (})JiroKTyaAHHM b 
B bixoAHOH AenH ycHJiHxejiH Hamero xHna, sKBHBajienxHbiM ^JiiOKxyaAHHM na 
■ynpaBJiHfomeii cexKefSi;^) nopHAKa necKOJibKHx aochxkob mhkpobojibx b 
■ cpeAHeM OKOJIO3-10 ®b[ 81]. HoAHepKneM, qxo 3xo nocjieAHee anaqeHHe Aaex 
•JiHuib rpySyio opeHKy nopsAKa paccMaxpHBaeMbix «3KBHBajieHXHbix Ajiiok- 
xyau;HH», BejiHqHHa Koxopbix saBHCHx ox nepHOAa npHnenaeMoro rajibBaao* 
Mexpa^ yobmaa c ero BOspacxaHHeM. 

BeJiHqHHa 3KBHBaji6HXHbix c[)jiK)KxyauHH onpeAGJiaex Kax MHHHMajibHoe 
Hanpaxfei-me, eme HSMepHMoe c Aanubiiw ycajiaxeiieivi, xax h ero MaxcHMaJib- 
Hyio nojiesHyio qyBcxBHxejibHocxb, hxxh Bbime Koxopoft He HMeex HHKaKoro 
'CMbicjia [41], 

Hoa MHHHMajibHbiM H3MepHMbiM HanpaxeHHeM Mbl- 
IiOHHMaeM BeJiHqHHy 

= 20 bvg, (39) 

onpeAejraeMyio H3 xex coo6pa>KeHHH, qxo6bi npa qexbipexKpaxHOM HSMepeHHH 
noxeHAHajia (HopMajibHoe qHCJio HSMepenHft b oSbiqHOM 3jieKxpo(})oxo- 

MexpHqecKOM HadjiiOAeaHH) cpeAHaa omafiKa oahoxo Ha6jiK)AeHHa BeJiHqHjibi 


cocxaBJiajia 6bi0.58y„ hjih 2,5% 


ox V. 


= 0?025] , qxo HBjiaexcH 


-HaHMenbuieH AonycxHMofl xoqHocxbio 3JieKxpo4)oxoMexpHqecKHx HSMepeiiaft 
-AJiH Haadojiee cjia6ux seesA h qxo naxoAHxca b cooxBexcxBHH c onpeAejieHHeM 
nojiesHOH qyBcxBHxeAbHocxH (J)oxo3JieMeHxa b § 2. 

rioA HOJieaHOfi BOJIbXOBOfl HyBCXBHXeJIbHOCxjbK) 
.y c H A H X e Ji a (Jb, n H3MepaeMOH B AeAeHHax na boabt, mbi noHHMaeM xaKoe 
SHaqeHHe BOAbXOBOH qyBCXBHXeAbHOCXH, npH KOXOPOM 3KBHBaAeHXHble (bAK)K- 
xyauHH 'St;, cooxBexcxByiox OAHoiwy AeAeHHio uiKaAbi raAbBanoMexpa. Co- 


TAacHo 3xoMy onpeAeAeHHK): 


8k 

< 3 'b, n = — = 

5Vg 


(40) 


Kax aerxo BHAcxb, AaAbHeHiuee yBeaaqeHHe boabtoboh qyBCXBHxeAfaHo- 
'CXH ycHAHxeAa 




(rmSg xpyxH3Ha ycHAHxeAa b Mxa/B, a — ayBcxBHxeABHocxb raAbsa- 

Hoiwexpa B AeA/Mxa), Aerxo ocymecxBHMoe nocpeAcxBOM noBbimcHHa qyBcx- 
BHieAbHocxH raAbBaHOiwexpa, He HMeex HHxaxoro CMbicAa. Flpn yBeAHqeHHH 
■ox6poca SyAex nponopiiHOHaAbHo yBeAHqHBaxBca h Hexoqnocxb ero oxcqexa. 
KpoMe xoro, npH SoAbuiHx 4)AioxxyaHHax noxaaaHHH raAbBanoMexpa 
•i^n >1 aca) cHAbHo saxpyAHaexca h cbm npouecc oxcqexa ero noxaaaHHH. 


HoCMOXpHM XaXOH HOpHAOX HMeK)X 


v„ = 3.10-= 


B. 


Vmhh 


H a 


B, n 


npH 


sHaqeHHH 
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Xtjifl MHHHMaJIbHOrO HSMepHMOrO HanpHJKeHHa HaXOflHM 

t; =6-10 -^b, 

HTO, npH COnpOTHBJieHHH R, paBHOM OM, COOTBeTCTByeT MHHHMaJIb' 

HOMy HSMepHMOMy TOKy 6-W-^^a. Ha conocTaBJieHHS 3Toro sHaHeHHH, or- 

paHHHHBaeMOrO yCHJIHTeJieM, C MHHHMaJIbHO HSMepnMblM (|)OTOTOKOM, or- 

paHHqHBaeMblM eCTeCXBeHHblMH (J)JIK)KTyaUHBMH TepMOHOHHOrO TeMHOBOrO 
TOKa (tjDopMyjia (15)), bhaho, bto paccMaTpHsaeMbm ran ycHJiHTeJiH He mo- 
Hcex Hcnepnaxb Been noJiesHoft qyBcxBHxeJibHocxH HaHjiyqiuHx thhob 
3 AeMeHT 0 B. 3x0 cnpaBeAJiHBO He xojibKO no oxHomeHHio k peKOpAHbiM sKseM- 
nJiHpaM (j) 0 X 03 JieMeHX 0 B, y Koxopbix xeMHOBbie xokh na^aiOT ao SHaneHHiV 
a [96], HO H no oxHome«Hio k o6biqHbiM xopouiHM (|)0X09AeMeHxaM j 
npHMeHHeMoro b acxpocJjoxoMexpHH xHna, y Koxopwx xepMOHOHHbie xeMHOBbie 
XOKH HMeiox nopHAOK 10-“ — Kbk bhaho hs (|)opMyjibi (15), 

MHHHMa;ibHbie HSMepHMbie ^iotoxokh SyAyx b sxom cAyqae paBHbi 
2-10-’'** — 8-10-1® a. JIjih nojiHoneHHoro HcnoAbSOBaHHH noAo6Hbix cJdoxo- 
9AeM©HX0B Heo6xOAHMO npHMeHeHHC CneUHaJIbHblX HSMepHXeAbHblX cxeM c 
BbICOKOH nOAeSHOH HyBCXBHXeAbHOCXbK) [71}, 

OxMeXHM B CBH3H C 9XHM, HXO npHMeHHeMbie B COBpeMeHHbIX SBeSAHblX 
3AeKxpo(})OxoMexpax (|)oxoyMHOXKHxejiH oSAaAarox nacTOAbKO SHanHxeAbHbiM 
BHyxpeHHHM ycHACHHeM (J)oxoxoKa, nxo B conexaHHH c hhmh mojkho noAbso- 
BaXbCH BeCbMa HeSHaqHXeAbHbIM BHeUIHHM yCHA©HHeM, He BHOCHHIHM HHKa- 
KHX AonoAHHxeAbHbix noMex. B 3xom CAyqae HSMepHTeAbHafl cxena nosBOAH- 
ex Hcqepnaxb noAHocxbio bcio noAesHyro qyBcxBHxeAbHOCTb 4>oToyMHOH{HTeAH,. 
KOTopaa B xopouiHx xHnax yMHOH<HxeAeS ahuib HesHaHHxeAbHo Menbuie no- 
Ae3H0H qyBCXBHXeAbHOCXH HX (J)OTOKaXOAa. B 3T0M H AeXKHT npHHHHa COAb- 
III60 npoHHuaiouieH cnocodHocxn coBpeMeHHoft annapaxypbi, npuMenaiomeft 
iJioToyMHOAiHxeAH, a He raaonoAHbie (|)0T03AeMeHTbi b coneraHHH c ycHAHxe- 
AHMH nOCTOHHHOrO XOKa oOblHHOrO THna. 

JIaH HaKCHMaAbHOH nOAeSHOft BOAbTOBOfi qyBCTBHXeAbHOCTH yCHAHXeAH 
noAyqaeM, npn 5tv = 3-10 " n: 

a =33 000 asa/b. 

OxcioAa BHAHO, qxo KOXAa, khk HanpnMep K p o h o m [74], yKasbiBaAOCb 
3HaqeHHe BOAbxoBOft qyBCXBHxe.nbHocxH ycHAHxeAH b 168000 aba/b ripH 
10“®R, xo xaKoe yKaaanHe moxao npHBeexH xoAbKO k AeaopHeHXHpoBKe,. 
coBepmeHHO He xapaKxepHsyn no cymecxBy AaHHoro ycHAHxeAH, aah Koxopo- 
ro, hcxoah h 3 yKaaaiiHoro 3HaneHHH aah (}iAK)KxyanHH, HaxoAHM: 

CT = 25000 ag-'i/b- 

Hbahcxch coBepuieHHO oneBHAHbiM, nxo npn nyBcxBHxeAbHOCXH p. 
168000 aba/b 3 AeKxpo(}}oxoMexp c noAo6HbiM ycHAHxeAeM npaKxnqecKH hh- 
KoxAa pa6oxaxb He 6yAex, a ecAH h OvAex, xo Oea bchkofo Bbrarpbima no 
CpaBHCHHK) C qyBCXBHXeAbHOCXbK) B 25000 aga/b. 

nepefiAeM xenepb k paccMOxpeHHK) ypaBHCHHH hpkocxh, BOSHHKaiomero 
B CAyqae HeAHHeftiiocxH xapaKxepwcxHKH ycHAHxeAH. 

3xy xapaKxepHCXHKy, Aaiomyio aaBHCHMOcxb MexKAy oxOpocoM raAbBa- 
HOMexpa An h noABeAenHbiM k ycHAHxeAio HanpnxKeHHeivi mgjkho c. 


Annapaxypa 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



I 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


30 rjiasa nepaan 

Hc^iepnbiBaiomeH TOHHOCTbK) npe;icTaBHTb b paOoqefi ee oOjiacTH ypaBHemieM: 

= ae^Vg 4- -f- cAx;.«), (41) 

T;ie ctb— B ojibTOBaa qyBCTBHxejibHocTb ycHjiHxejiH fljiH paOoqefi ToqKH xa- 
paKTepHGTHKH (npH Av^ -9- 0), a c — HeKOTopaa nocTOHnnaa (c<<l), onpe- 
Aejiaiomaa KpyTHany xapaxTepHCTHKH ycnjiHiejia. 

B cjiyaae co6JlIo;^eHHa nponopmioHajibHOCTH 4)ototokob HSHepaeMbiM 
CBexoBbiM noTOKaM y npHnienaeMoro c|)0T03JieMeHTa h cxporofi OMHanocxH 
.Bxo;^Ho^o conpoxHBjieHHa ycHjiHxejia (oxcyxcxBne noJiapHsapHOHHbix aBjie- 
hhh) , noABOAHMbie HanpaxteHHa 6y;iyx cxporo nponoppHOHajibHbi aeftcxEyio- 
IPHM cBexoBbiM noxoKaM H noaxoiviy HaOjiioaeHHbiH uBexoBofl aKBHBajienx 
3Be3flbi (C) OMOBHilHO Oy^ex paBCH: 

c- -2.5 log («) 

■J'iie Avgy H cooxBexcxByex ^syM npaMenaeMbiM CBexo(|)HjibxpaH. 
ripaKXHqecKH pBexoBoft BKBHBajienx Bbiqacjiaexca no (|)opMyjie 

C' = -2.51og|^, (43) 

r^e Akj h A «2 ox6pocbi ra^bBanoMexpa, cooxBexcxByiomHe n 
(mh npe^no^araeM, kohchho, qxo Kax ^Vg^ h ^Vg^, xax Aw^ n Awj, ncnpas- 
vienbi yxie sa a4)4)eKx 4)OHa neOa). 

riojibsyacb cooxHomenneM (41), HMeeM: 

\c= c— c' = — . 

1 -f c^Vg^^ 

DBHAy Ma^ocxH C H noAaBHoft Majiocxn c^Vgi naxoAHM, pas-xaraa \n{l-\-cl^Vgi) 

B pHA H bboah oqeBHAHbie ynpoinenna, c^ieAyioipee BbipaKenne AC 

(BbipawenHoro b sBesAHbix BejinqHHax): 

AC = - 1.086 cLvg, (^1 - - 4 )• 

3x0 ypaBHenne— ypaBHenne apKOcxn ycHAHxeJia, Aaiomee nonpaBxy k onpe- 
AeAeHHOMy corjiacno ypaBHennio (43) pBexoBowy SKBHBajienxy, aaBHcnx Kax 

ox apKOcxH 3Be3Abi (~^Avg 2 ), xax H ox ee HaOjiiOAeHHoro ABexa 

n A ^ 

tJBHAy MajiocxH cAvgi qjien bo Bxopoft cKoOxe snojine mojkho nojioJKHXb 
paBKbiM eAHHHue H nojib30Baxbca ypaBHenneM apKOcxn ycn- 
Ji H X e Ji a B cjieAyromeM oqenb npocxoM bhab; 

AC = - 1.086 cAvg^f I— (45) 


Ko3(j)(J)HnHeHx c onpeAejiaexca h 3 xapaKxepncxHKn ycHAHxejia. Kax bhaho 
H 3 ypaBHenna (45), nonpaBxa x UBexoBOMy 3XBHBa.aeHxy nponopnnoHajibHa 
CBexoBbiM noxoxaM ox aoesA. Ona paBnaexca Hy.iiio ajib UBexoBoro 3XBHBa.neH- 
xa, paBHoro nyjix) (Avg 2 -=Avgi)- 

Erne OAHHM HcxoqnnxoM ypaBHenna apxocxn b SBesAHOM 3Ji6xxpo(J)oxo- 
Mexpe M0>X6X Obixb nojiapnaanna 6o,abmoro bxoahoxo conpoxuBjienHn R, Aaro- 
maa saBHCHMOcxb 34)4>exxHBHoro snanenna 3xoro conpoxHBjienna ox npoxo- 
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AfraapaTypa 

anmero ^epe3 aero TOKa. OAnaKo b 3tom cjiy^iae npeAcraBJisieTCfl saTpyAHH- 
TeAbHbiM nocTpoHTb cooTBeTCTByiomee aHaAHTnaecKoe Bbipa>KeHHe. JX& 3To h 
H e npeACTaBAHeTCH nan cKOAbKO-HH6yAb ueAecoo6pa3HbiM. ncaapH- 

sauHH He ecTb npHapanHaabHoe cbohctbo 6oAbmHX conpoTHBAeHHH, a TOAbKO 
Ae436KT AaHHoro hx THna, ot HcrioAbsoBaHHH KOToporo HaAO nonpocry or- 
3 3 3 T £j C 

06paTHMCH K AeiaAbHOMy paCCMOTpeHHIO yCHAHXeAH H BCefi (|)OT09AeK- 
TpHaecKOH aacTH (JjoTOivieTpa, cxeMa Koropofl npeACTaBAena na pHC. 4. 

Opu BbinOAHeHHH HaCTOHUbeft pa6oTbI MbI HCnOAb30BaAH SAeKTpOMexpH- 
qecKVio aaiviny xana D-96475 Bepcxepn SacaxphrI. BsHAy HH3Koro aanpaiKe- 
HHH HaKaaa (okoao 1 b), CBexoBan smhcchh ee hhxh xaK Maaa, axo mh hocth- 
xaAH B 03 M 0 a(HbiM C0BC6M oxKasaxbCH ox samHXHoro KOAnaKa Ha Aanne (cm. 
HH>Ke)- 3X0 CymeCXBeHHO AAH nOHHJKeHHH BXOAHOH 6MK0CXH yCHAHXeAH, a 
cAeAOBaxeAbHo h ero hocxohhhoh BpeMCHH. HeAOCxaxKOM paccMaxpHBaeMOH 
AaMHbi BBAaexcH 60 AbUjaa HHepuHOHnocxb b ycxanoBAeHHH cxauHOHapHoro 
pe>KHMa. PeryAHpoBKa HaicaAa b npopecce pa6oxbi hbahoxch, noaxoMy, co- 
BepmeHHO HeAonycxHMoft. 

riHxaHHe ycHAHxeAH ocyiHecxBAHexcn ASBaxbto 100 a/a meAOMHbiMH ax- 
KyMyAHXopaMH xwna HKH. Uenb iiaxaAa cocxohx h3 nocxoHHHoro Oh^hahpho 
HaMOxaHHoro, ManraHKHOBoro conpoxHBAeHHH b 10.1 om, peocxaxa J?,, CAy- 
-aomero aah pen'AHpOBKH xoxa HaxaAa u cneuHaAbHoro, xaKJxe 6h4)hahpho- 
ro, xpHAuaxHOMHoro conpoxHBAeHHa c oxboaom aepea noA-oMa. C sxoro co- 
npOXHBAeilHH MO>KHO 6paXb conpoxHBAeHHH /^2 ^ ^ 2 ’ KoHXpOAb XOKa HaMAa 
ocymecxBAHexcH MHAAHaMnepMexpoM nocxoHHHoro xoxa (na), co uiKaAOH Ha 

:300 Ma. riepeMenHoe anoAHoe conpoxHBAeane peryAHpyiomee noAOMenne 
iiyAH raAbBaHOMexpa, cocxohx h 3 aexbipex AexaA c MaKCHMaAbHbiM conpo- 
xHBAenHeM 10000 om h nocAeAOBaxeAbHO noAKAtoacHHoro 6H4)HAHpHoro MaH- 
ranHHOBoro conpoxMBAeHHH na 10000 om- Rs nocxoHHHoe MaHxaHHHO- 
Boe conpoxHBAGHHe Ha 6000 om. PeryAHpoBKa ayBCXBHxcAbHOcxH raAb- 
aaHOMexpa ocymecxBAaexcH noA^opoM cooxBexcxByiomero myHxa J?a, h 
A onoAHHxeAbHoro conpoTHBAeHHH Rc) , cAyacamero aJih KpHXHaecKoro ycno- 
KoeHHH raAbBaHOMexpa. HaMH HcnoAbsoBaH ra.iibBaHOMexp XHna 3 VI Hhcxh- 
xyxa 4)H3HaecKoro npHOopocxpoeHHH HKO — sepKaAbHbifi raAbBanoMexp c 
ayBCXBHxeAbHocxbio 8’5-10~“ a/ACA (aa oahom Mexpe), BHyxpeHHHM conpo- 
XHEACHHCM i?^=396 OM H KpHXHaecKHM i^,tp=2800 OM. PlepHOA CFO paBeH 
7.3 ceK. ripH uiKaA©, pacnoAOAceHHOH y Hac na 1,5 m, ayBCXBHxeAbHocxb raAb- 
BaHOMexpa ACA/MKa. 

TIaH KOHXpOAH BOAbXOBOH ayBCXBHXeAbHOCXH yCHAHXeAH, OHpeAeAeHHH 
ero xapaKxepHcxHKH, a xaioxe paOoxbi no MexoAy KOMnencauHH exoahofo na- 
npHACeHHH, MbI HMeAH B03M0>KH0CXb nOAKAIOaaXb BO BXOAHyK) uenb yCHAH- 
XeAH OXASAbHO CMOHXHpOBaHHO© npHCnOC 06 A©HHe, nOSBOAHIOUree nOABOAHXb 
KO BXOAy ycHAHxeAH HAaBHO peryAHpyeMbie, MaAbie h xoano H3BecxHbie sna- 
aeHHH noxeimnaAa [41]. PaccMaxpHBaeMoe npHcnocoOACHHe (pnc. 4) cocxo- 

' 1 B iiacTosimee npcMn nMccTCa pfiA nepno'CJiacCHWx th'iob oTeaecTBCHHHX saeKipo- 

'.Meip iMCCKHX Jiainn [39]. . 
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22 


r ji a 


Ba nepsaa 


HT H3 npeaH3HOHHoro conpoTHBjieHHH 99000 OM, npeuH3HOHHoro nepe- 
MeHHoro Kyp6e^i.Horo conpoTHBiieHHH Ha 1000 om rioi eH ^HOMerpoB 

H npepH3HOHHoro BOJifaXMerpa 5 Ha 3 Bo^ibra h e^eweHTa bo3- 

BOjibTa. noAOHpaa SHrneHHH conpoTK- 
HanpHKfHHe^'”^”'’ no^BOAHTb k yciwHTe.Tio npoHSBo.ibno Ma^oe 

( /?0k 

oepfl 2 ?ok AOCTaTOHHO Ma^biM no cpaBneHiiio c i?*. SAecb ecxb nanpH^e- 
iTu Bo^bTMeTpoM B H pery.iHpyeMoe noTermnoMeTpaMH 

rioAaBasi na cexKy jiaMnu pasjiHHHbie ananeKHa v’, mokcm orrpaAVHpo- 

BaTb ycHjiHxeJib H onpeACJiHTb ero xapaKTepHcTHKy. 

3MeHHH HanpaBjieHHe BKjiioqeHHa Saxapen vt h BOJibXMexpa, MoweM, 

n^iaBHo peryjiHpya HanpaKenne v‘, Ao6HXbCfl KOMneHcapHH naAeHHH Han- 

pHJKeHHH Ha conpoxHBJieHHH R npH npoxoJKAeHHH qepe3 Hero (boxoxoKa U. 

PH 3XOM oneBHAHO v'=-Ri^. B 3X0M cjiyqae, ecjiH hhm H3B6cxho SHaqeHHl 

conpoxHBjieHHH R, HSMepeHHH (})0X0X0Ka Syayx a6cojiioxHbiMH. Hpn noaoS- 

HHX KOMneHCapHOHHUX H3MepeHHax H3MepHXe^bHbIM npHdopoM HB^aeXCH 

a BojibXMexp FajibBaHOMexp G pa6oxaex b 

«y-"f 0® HHcxpyMeHx. PeryjiapHbie H3MepeHHH no xa- 

qeM odbiqHbie Ha^io^mT "ocKOJibKy ohh ropaaAo 6ojiee mbajibkhk 

eM oobiqHbie HaejnofleHHH ox6pocoB rajibBanoMexpa. K KOMneHcauHOHMbiM 

?eH“l B?ororMTr„oS™" ""**> “ 06 «,a«r y» ncyl 

Ueni. (foTOMeMeHTa coctoht hs cypbMaHo-ueaTOBoro (foioaaeMeHTa 
Sl?cvx'’«xl“°'”'™*° . cocTaaaeHHoi! as 45 bobb- 

connoTHLem, ™™ MBa-45 h «o4bmoro 

?eHi?Ha AnTn npoBOAaMH. Baxapen ycKopniomero^ no- 

TeHHHajia (|3oxo3JieMeHxa h mejioqnbie aKKyHyjiHXopu ycxaHOBjieHbi b ox- 

AeJibHOM, xaKJKe SKpaHHpoBaHHOM HHj,HKe, pacnojiojKena HenocpeAcxBeHHO 
noA HmHKOM ycHJiHx&aa. FajibBanoMexp ycxaHOBJien na KpoHuixegHe BAejian- 
HOM B cxeny HHHCHero noMeipcHHH 6 ainHH 33-cm pe 4 )jieKxopa. Oxcnex era 
. noKaaaHHfl seAexcH no MexoAy uiKajiu h xpy 6 u. UlKajia pacnojiojKena na 

.1,0 M. 
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Bee 3KpaHbi TmaTejibHO saaeMjieHH, paBHO KaK Kopnyc (})OTOMeTpa h Becb 
pe(|)JieKTOp. 

npH Ha6jiK)AeHHH 3Be3/i pa3JiHqHOH: apKoexH MyBCTBHxejibHOCTb ycH.nH- 
xejiH MeHJiexcH nocpeAcxBOM uiyHXHpOBaHHB rajibBanoMexpa. HoaxoMy Bys- 
cxBHxejibHOCxb ycHJiHxejiH npHHHXO y nac o6o3Haqaxb Apo6bio rae, 

KaK Mbi noMHHM (pHC. 4) , R conpoxHBjieHHe uiyHxa, a R^ — ffonoJiHHxeJib-' 

Hoe conpoxHBJieHHe. ”cx>/o” oqeBUAHO cooxBexcxByex nojiHofi (HaKCHHajibHofl)] 

MyBCXBHXejIbHOCXH. 

B xadJiHpe III npHBeAeHbi anaBeHMa BOJibxoBofi qyBcxBHxejibHocxH ycmiH- 
xejiH AJiH paaAHMHbix aHaqeHHH myHxnpoBKH raAbBaHOMexpa. B nepBOfi rpa(J)e 
AaHO o6o3HaqeHHe qyscxBHxeAbHOcxH (Rm/Rd), bo Bxopoft — BOAbxoBaa qyB- 
CTBHXeAbHOCXb CTb, B XpeXbeft^ — KOacJxJjHAHeHX UiyHXHpOBaHHH. 



Ta6jiHaa HI 


OoosHaueHHe nyBCTBH- 
XeJIhHOCTH 

BOJIbTOSaJI MyBCTBH- 
TCJIbHOCTb 

Ko34)t}>HUMeHT myniH- 
pOBaHHJ! 

CO 1 0 

66800 i(eji/B i 

1.00 

1550/3000 

25700 

2.60 

1000/2000 

19900 

3-40 

900/3000 

14050 

4-77 

500/3000 

8580 

0 

00 

200/3000 

3706 

18.00 

100/3000 

1910 

35.00 


' OnpeAOJiBHHe BOAbxoBofi qyBcxBHxejibHocxH 6biAO BbinoAHeHO npH noMo- 
lAH OAHcaHHoro Bbime rpaAyHpoBoqnoro npHcnoco6AeHHa. XfaHHbie xaSAHUu 
III OXHOCHXCH K HOpMaAbHOMy HaKBAy AaMObl yCHAHXeAH (270 Ha). 

JXnn onpeAeAeHHH MaKCHMaAbHofi noAesHoft BOAbxoBofi qyBcxBHxeAbHO- 
eXH yCHAHXeAH H SHaAeHHH MHHHMaAbHOrO H 3 MepHMOrO C HUM HanpHACeHHH 
6 bIAH npOH 3 B 6 AeHU HaSAIOAeHHH CXafiHAbHOCXH npH qyBCXBHXeAbHOCXH 
500 / 30001 . onpeAeAeHHH hvg — sKBHBaAeHXHbix (})AK)KxyauHft nanpa- 
A<eHHH Ha BxoAe ycHAHxeAa Aocxaxoqno onpeAeAHXb 4 )AiOKxyaHHH oxeqexa 
raAbBaHOMexpa S«. Tofab oxeBHAHo: 

8t-, == - . (47) 

Qa 

Jlyqme Bcero BeexH onpeAeAenne 3« npH homoiah (J)oxop©rHCxpaHHH. K 
CO>KaAeHHIO MbI He HMeAH B03M0>KH0CXH HpHMeHHXb 3X0X M6X0A. HoaXOMy 
Aah onpeAeAeHHH §« mu 5 uah BUHyjKAeHU npHMeHHXb cAeAyiomHH cnoco6, 
npHHHXUH HaMH H AAH XCKyiAerO KOHXpOAH CXaSHAbHOCXH yCHAHXeAH. ^epes 
KajKAbie 5 cenyHA HadAioAaxeAb sanHCbmaex MreoBonHuft BHoyaAbHun oxenex 
raAbBaHOMexpa. IloAodHue HaOAiOAeHHH BOAyxcH b xeneHHe HecKOAbKHx mh- 

* Ajia Apyi'HX anaAei-iHH tiyBCTBHTe.ibnocTH, paciyx nponoppHOHajib' 


3. D5abcng36ob. 53 ( 5 ^( 3 ( 30 ^). ra5bQ<33. Bti'acj., Ks 14. 
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HyT H saxeM HanocHTCH na rpa4)HK. Onbix noKasbiBaex, qxo bbhay SHaqHxejib- 
Horo nepHOAa rajibBanoMexpa xapanxep 4)JiK)Kxyau,HH ero oxcqexa nepeAaexcH 
BecbMa xoqHO. Ha pnc. 5 npHBea&H npHMep no/rofinoro Hadjiio/i,eHH3, Kax npH 
flaBjieHHH B Kopnyce 450xoMexpa ~ 10~® MM(KpHBbie a u 6), xaK h npn Hop- 
MajibHOM axMoc(})epHOM ;iaBJieHHH (KpHBaa b). Mh bhotm, qxo BBaKyapoBKa, 
ocymecxBJiHeMaa no iO“^MMyMeHbuiaex (j)JiiOKxyaaHH npHHepHo b 2,5 pasa, 
xorvra KaK Y h x 4) o p Hameji npHiaepno xpHHaApaxHKpaxHoe snaqeHHe ajih 
3X0X0 yMeHbuieHHa [106], Ha ocHOBaHHH Cojibiuhx phaob noAo6HHx Ha6jiio- 



AeHHH HaMH 6biJio nojiyqeno cjieAyiomee cpeAHee SHaqeHHe ajih SKBHBajieHx- 
Hbix (|3jiioKxyaiiHH Ha BxoAe Hamero ycHjiHxejiH: 

6vg — 3 ■4 - 10"*^ B, 

oxKyAa HOMeAJieHHo no (})opMyjiaM (39) h (40) naxoAHM SHaqeHHH ajih hkhk- 
MajibHoro HaiwepHMoro HanpaHceHHH: 

x^mhh-6-8.10-^bs7-10-^b, 

H AJIH MaKCHMajIbHOft HOJICSHOS BOJIbXOBOfi qyBCTBHXejIbHOCTH: 

CTb, n = 29000 Ae;i/B. 

Mbi bhahm, cjieAOBaxejibHO, qxo He Hineex CMHCJia HcnojibsoBaxb nojinyio 
qvBcxBHxejibHocxb Hamero ycHJiHxejia, paBHyio 66800 acji/b. MaKCHHajibiioii 
paOoqeft qyBcxBHxejibHocxbio HBJiHJiacb y Hac «1500/2000», Koxopoft cooTBex- I 

cxBvex BOJibxoBaa qyBcxBHxejibHocxb aB = 25700 Ae,a/B. Hcxoah hs HaSAeHHord 
3Ha‘ieHHa ajih MHHHMaJibHoro HSMepHMoro HanpaweHHH naxoAHM, qxo npH 
SHaqeHHH BXOAHOXO COnpOXHBJieHHH ^=5-4'10^® OM MHHHMajIbHblH, HSMepn- 
MbiH c AaHHbiM ycHjiHxejieM c})Oxoxok paBHaexcH a. 

Ha ocHOBaHHH HSJiojKeHHoro, a xaK>Ke anajiHsa AaHHbix Apyrnx aaxo- 
poB [74, 106, 101], Ham Ka>KexcH npasHjibHbiM npHHHXb b cpeAHeM ajih nojiea- 
HOH BOJibxoBOH qyBcxBHxeJibHOcxH sjieKxpoMexpHqecKHx ycHJiHxejieft paccHox- 
peHHoro xHoa SHaqeHHe nopaAKa 30000 abji/b, qxo xopomo coxjiacyexca h c 
A aHHbiMH M a K AO H a Ji b A a [81], Hs conocxaBJieHHa c c})opMyjioH (15) eme 
pas y6e>KAaeMca, qxo npn npHMeneHHH Aocxaxoqno xopomero (J)oxo3JieMeHTa 
c ycHJiHxeJieM nocxoaHHoro xoxa nojiesnaa qyBCXBHxejibHOcxb sjieKxpo^JOxo- 
Mexpa orpaHHqHBaexca He 4)oxo3JieMeHxoM, a ycHjiHxejieM. 

BepHeMca k nameiwy ycHJiHxejiro. OnpeAeJieHHe ero xapaKxepHcxHKH 6btJiifl6 
npcHSBeAeHO npn AByx qyscxBHxejibHOcxax 100/3000 h 500/3000. 3xo hobbo- 
jitijio, peAyuHpoBaB Bce HaSjiioAeHHH k qyBcxBHxejibHocxH 500/3000, nepj- 
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Annapaiypa 35 


'KpuTb Becfa pafioqHH AnanasoH bxoahhx noTeHUHajiOB. IIoJiyqeHHaH xapas- 
rcpHCTHKa npHEeAena na pnc. 6. Ha rjiaa bomth He saMexHbi yKjioHeHHa ®t 
iipHMOJIHHeHHOCTH. O^lHaKO HpeACXaBJieHHe 9X0H XapaKXepHCXHKH npH nOMO- 
mH cj)opMy,iii)i (42), BbinojiHeHHoe MexojroM HaHMeHbuiHX KsaApaxoB, aaex 
;Eno.r!fie peajibHyro KpHBHSHy, a HMenno: 

A«5oo, = 8583 Ai; — 800 Av* = 8583. Au-(1 —0.093 Av) (48) 

/oooo +G ±28 



‘OetiOBbiBaficb Ha sxofl (J)opMyjie, naxoAHM Bbipa>KeHHe (49) ypaBHeana 
spKOcxH, BHOcHMoro ycHJiHxejieM: 

AC = 0»n01 Aa>K (^1 - , (49) 

<rm Af„c H Ar-c noxenuHajiu, cooxBexcxByiomiHe HadjiiofleHHaM b HceJixosi H 
c.HaeM (|)Hjibxpax. 

BsHfly HesHaHHxejibHocxH nonpaBOK Bnojiae aaKOHHO nojioacHXb b ’(49)j 
AvjAv^^ = AnjAn^^^. Tor^a Ha ocHOBaHHH (49) nojiyqaeM rpa(J)HK ajih oqeHb 
yztoOHoro yqexa ypaBtieHHH apKocxH ycHJiHxeJiH (pHc. 7). 3xox rpa(|)HK nocx- 
p:;tH xaKHM oOpasoM, hxo bxoah b BepxHioio ero qacxb co SHaqeHHeM ox6pa,;a 
B JKejixoM (j)HJibxpe>, HaxoAHM (ajih cooxBexcxayiomeft qyBcxBHxeJibHocxH ycH- 
jiHxejiH) 3HaqeHHeyA,K • HepexoAH HenocpeACXBeHHO bhhb ha HHaxHroio qacxb 
rpa4)HKa, iiaxoAHM ajih HadjiiOAeHHoro sHaqeHHH u,BexoBoro sKBHBajienxa C 
JionpaBKy AC, oxAOXieHHyio Ha och opAHHax. 

HadjHOASHHbie SHaqeHHH (C)He npeBocxoAHAH I”'000 c nepBbiM c})oxc'- 
BJieMeHXOM H 0™500 BXOpbIM (aJIH 3Be3A HCCJieAyeMblX HaMH KJiaCCOB). 
lioaxoMy, AaH<e ajih 3Be3A nopaAKa xpexbeft BeAHHHHbi, nonpaBKa He bbixoaht 
■ 33 npeAeAbl OAHOH COXOH BBeSAflOft BejIHHHHbl. ] 
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36 rjiasa nep b a h 


XapaKTepHCTHKa ycHJiHxejiH, ;iaBaeMaH (J)opMyjiOH ( 48 ), BecbMa yciofl- 
qHBa. KoHTpojibHbie HSMepeHHH, npoBeAeHHbie qepes HHiepBaji b HecKojibKai> 
MecflueB, ;^aJIH coBepmeHHo TOW^iecTBeHHbie pesyjibxaTbi. Hedojibiime KOJisfia- 





HHH HaKajia ycHJiHxeJia, flonycKaeMbie b npou,ecce pa6oxbi h hc npeBOcxoJtsi- 
lUHe HeMHOXHX MHjiJiHaMnep (oSbiuHO ± 3.0 Ma), npaKxaqecKH ne MeHsiox 
peayKUHOHHbifl rpa(|)HK. 

§ 4. OcHOBHaa onxHHCCKaa cxeMa ajieKxpo^oxoiwexpa 

Kan HSBecxHO, npH paBHOMepnoH ^yBCXBHxejibHOcxH (J)OxoKaxofla no ero 
iioBepxHocxH, 4 )oxoxok aaBHCHx jiHiub ox HHxerpajibHoro SHanennH cBexoBoro 
noxoKa, naflaiomero Ha (JjoxoajieHenx h He saBHCHX ox pacnpe/iejieHHH ocBe- 
tneHHOcxH no 4>OTOKaxoAy. OflHaKO, cosAanne paBHOMepnoro (|)OxoKaxozia 
npeAcxaBJiHex aa^any HCKJiroqnxejibHOH xpyAHOcxn. npaKxnnecKH see cj^oxo- 
s.neMeHXbi HMeiox 6oAee hjih Menee neoAHopoAHoe pacnpeAeJieHne nyBcxBR- 
xcAbHocxH no noBepxHocxH. BcjieACXBHe oxoro, Aame npn BHe4)OKaAbHOM- 
npoeKXHpOBaHHH HSMepaeMoro odijeKxa Ha (|)oxoKaxoA, mh HOHieM noAynnxb 
CHCxeMaxHvecKHe norpemnoexH npn CMemeHHHX oSijeKxa b noAe apeHHH na-sa 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


Annapaiypa 37 

aieCOBepmeHHOH FHAKPOBKH. FIpH CpaBHOHHH TOHeHHMX H npOTHXCeHHHX o6b- 
©KTOB MoryT BOSHHKHyTb elite 6ojiee cymecTBenHHe, raKsce CHCTeMaxHqecKHe 

OmH6KH. 

XtjIH yCTpaHeHHH BOSMOJKHOCTH BOSHHKHOBeHHB 3THX OUIHdOK MbI npHM(i- 
; HHJiH B HameM sjieKTpo^iOTOMeTpe onTHuecKyio cxeMy Bbixo;iHoro spaHKa 
(cxeMy OafipH) [22]i. B STofi cxeMe (pnc. 8) bxootoA spaqeK peiJiJieKTOpa 



Phc. 8 

(ero napariOJiHqecKoe aepKajio — 1), ocBemeHHbiH HsyqaeiMbiM odiieKTOM, npo- 
eKTHpyeTCH nocpeACTBOM .nHnsbi 3 Ha qyBCTBHTejibHbifi cjioh (})OT03JieMeHTa 
4. TaKHM o6pa30M, (|)OTOKaTOfl coBMemaexcfi c BbixoflebiM spanKOM CHCxeMbi. 
JlpH paBHOMepHOH ocBemeHHOcxH BxoAHoro BpaqKa, ocBemeHHOcxb b buxoa- 
• HOM BpaAKe xaK>Ke paBHOMepHa^ h 6yAeT BaBHcexb xoAbKO ox HHxerpaAbHofi 
BeAHHHHbi cBexoBOFo HoxoKa, npoiueAuiero qepes AHacJiparMy hoah 2, He 
SaBHCH HH OT HOAOHieilKH B HOCAeAHeH HBMepHeMOrO o6'beKXa, HH ox ero $0- 
xoMexpHqecKOH cxpyKTypbi. FIpH 3 xom ocBemaexcsi BcerAa oahb h xa are qacxb 
noBepxHocxH cfioTOKaxoAa b cxporoM cooxBexcxBHH c ochobhmm npHHUHnoH 
(})0X03AeKTpHqeCK0H (})OTOMeTpHH (§ 2). OAHaKO B aCXpOHOMHqeCKHX yCAOBH- 
•Hx, H3-3a MepuaHHH 3Be3A, ocBemeHHocTb BxoAHoro spaqKa noqxH HHKorAa 
He 6biBaex cxporo paBHOMepnoft. BosHHKaiOT derymne xeHH [54], BCAeACXBHe 
qero ocBemeHHocxb b KawAoft Toqxe bbixoahofo apaqxa KOAedAexcH okoao 
H eKOxoporo cpeAHero SHaqeHHa, odipero ajih Bceft noBepxHocxH spaqKa. IIo- 
3X0My npH HepaBHOMepHoft qyBCXBHxeAbHocxH (|)oxoKaxoAa, HadAiOAaioxcH 
^JAKDKxyapHH (|)oxoxoKa, aMHAHxyAa KoxopHx aaBHCHx ox KaqecxBa Hsodpance- 
HHfi 3Be3A, cxeneHH neoAHopoAHOCXH (JioioKaxoAa h hocxohhhoh BpeMeHH sabk- 
xpo(]30xoMexpa. '4eM doAbine nocAeAHHH ,xeM doAbiue crAaxcHBaioxcH paccMa- 
xpHBaeMbie (|)AiOKxyaHHH. TaKHM odpaaoM, hmbbx Mecxo aaBHCHMocxb xoahocxh 
.H adAiOAeHHft ox KaqecxBa HaodpaJKeHHft bbcsa, npn hoahom HCKAioqeHHH ch- 
cxeMaxHqecKHX ouiHdoK, odycAaBAHBaeMUX HecoBepmeHcxBOM thakpobkh h 
cxpyKxypofi HSMepneMoro odteKTa. 

CAeAyex oxMexHXb, qxo h npa npHMeHeHHH npocxofl onxHqecKoft cxeMbi 
AJiH 3AeKxpo(|)oxoMexpa, kak yHXcJiopA H CxeddHHC [108], xaK 
.H K p 0 H [75] odHapyJKHAH 3aBHCHMOCXb XOMHOCXH HadAIOAeHHH ox KaqecxBa 
'H3o6pax<eHHH. riosTOMy npHMeHeHHe cxeMbi bbixoahofo spaqKa, ycxpaHsiio- 
meft B03M0>KH0CTb cHcxeMaxHqecKHx oiuhSok, HBAHexcfl desycAOBHO Heodxo- 
AHMbiM. B nocAeAHee Bpena 3xa onxHqecKaH cxeMa, BBeAeHHan naMH b SBes- 
AHyio 3AeKxpo4)oxoMexpHio B 1937 r., noAyqHAa Bceodmee pacnpocxpaHeHHe. 

§ 5. <I>OTOMeTpHqecKHH craHAapr 

OpHMeHeHHe (lioxoMexpHqecKoro cxaHAapxa bhcokoh cxadHAbHocxH iipn- 
Jiaex AiodoMy 3AeKxpo4)oxoMexpy Bce npeHMymecxBa (JioxoMexpa c hocxohh- 

' ripH COBepiLieilHOH OllTHKe (cm. HH}Ke). 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


38 rjiaBanepBEH 

Hofl HyBCTBHTeJibHocTbK). B cjiyqae nocTeneHHHx HBMeneHHH HyBCTBHTe.nbHG- 
CTH 3JieKTp0(|)0T0MeTpa (B OCHOBHOM H3 3a HSMeHeHHH BeJIHqHHH Sojibtlioro 
conpoTHBJieHHH H naiieHHfl naKajia ycnjiHiejia) , mu MOJKeM npHBecTH see na - 
djiiOAeHHH K ycjioBHHH nocTOHHHofi tjyBCTBHTejibHocTH, pejtyuHpyH OrSpOCbt^ 
Ha 3Be3Ae no cooTBeTCTsyiomHM hm no BpeMeHH oxdpocaM ajih cxanAapTa. Ha- 
jiHnne cxanaapxa noaBOJinex npHMennxb Bce moxoah ynexa ocjiaSjiennH csexa 
B axMOC(j)epe, ocHOBbiBaromnecn Ha npeflnojiojKeHHn o6 aScojiioxHOM nocxonn- 
cxBe nyBCXBHxejibHOCXH (|)OxoMexpa, Aanan HandoJibuiHe npsHMymecxBa ajih- 
ynexa oSmero axMOc^epnoro acjia6jieHHn npn nocxpoeHHn (|)yHAaMeHxaJibHbix, 
KaxajioroB SBesAHUx BejinnHH [26], a xaKHce h npn HadjiiOAeHHnx nepeMeHHUx:. 
3Be3A [7, 24, 25]. ripn sjieKxpOKOjiopHMexpHnecKHX pa6oxax, 6jiaroAapH oxho- 
cHxejibHOMy xapaKxepy HSMepeHHft, npHMeneHHe ^JOXOMexpHnecKOH cxaHAapxH- 
3anHH HMeex Menbuiee 3HaneHHe. Ho h 3Aecb ona Moxtex 6bixb secbMa no.ne3- 
.Hoft AJiH pemeHHH HCKOxopbix BcnoMoraxejibHbix aa^an, Kax nanpHMep, aJih 
B biBOAa cooxHomeHHH Me>KAy o6m,HM h HadHpaxeoibHUM oc.Ha6jieHHeM CBexas. 
B axMOC(|)epe. 

Tpe6oBaHHfl, npeA'bHBJiaeMue b 3JieKxpO(j)OxoMexpHH k cxa6HjibHocxH (J)0- 
xoMexpHnecKoro txaHAapxa onenb bucokh. HsMeHenne ero npKoexH He AOJixiHo- 
npeBumaxb HeMHOxHx AOJieft nponenxa. HpHMeHeHHe 3xajioHHbix jiaun naxa- 
JiHBaHHH, xpe6yH cjiojxhoxo h oneHb xinaxejibHoro xOHxpojin sa peJXHMOM hx: 
sxcnjioaxauHH, npeAcxaBJiHex cepbesHue xpyflHocxn, oco6eHHO b ycJioBHHX 
acxpoHOMHnecxoii pa6oxu. 

ripn Bbifiope XHna cxaHAapxa mu ocxanoBHjiHCb na paAHoaxxHBHOM CBe-- 
XOBOM cxaHAapxe-paAHO(})oc(j)ope (jiiOMHHo4)Ope nocxoHHHoro AeficxBHa), co- 
cxoHureM H3 cepHHCxoro UHHxa, axxHBHpyeMoro cojihmh paAHn. HepBOHanajib- 
HO MU npHMCHHJIH paAHOaXXHBHUH CBeXflmHHCfl COCXaB B BHAB paAHOaXXHB- 

HOfi xpacxH, nojiynaiomeficH h 3 cMemeHHH nnexoro coexaBa c abohhum xojih- 
neexBOM AOMMapHoro jiaxa [22]. B AaJibHeftmeM mu BocnojibaoBaAHCb goAee- 
HpxHM paAHoaxxHBHUM 4>OTOMexpHnecxHM cxaHAapxoM, paspaSoxaHHUM" 
M. n. JleOHXOBCXHM. 

CxaHAapx JleoHXOBCxoro (pHC. 9), yMeHbmaiom,n3 xaxncs ne- 
cxoAbxo 3(j34)exx cnHHXHAJiHUHH: paAHO(|)oc4)opa, npeAcxaBjinex h 3 ceSa aboiV 

Phc. 9 

Hoe cxexjiHHHoe aho A, b xoxopoe Hacunan hhcxuh nopouiox cepHHcxoi’Ow 
UHHxa, axxHBHpyeMoro cojihmh paAHa. 9xo aho npHxpuxo cBenxv nojiyc(})e- 
pnnecxHM cxexjiflHHUM xojinanxow K c oxsepcxHCM C. Kax HHXiHHH nJia^- 
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Annapaiypa ^ 

CTHHKa ABOHHoro AHH, THK H KOJinaqeK noKpbiTbi cjioeM BHyTpeHHero cepedpe- 
HHfl sauiHmeHHoro jiaKOM, KaK y o6biqHHx aepKaji. Ha6jiioA6HHe Ben&rcsi qe- 
pe3 Hecepe6peHoe OTBepcxHe C, H3o6pa>KeHHe KOToporo npoeKTHpyeTCH Ha 
(|)OTOKaTOA nOCpeflCTBOM BCnOMOraTeJIbHOH JIHHSbl JI (pHC. 10):^. 

/- - - ^ ^ 


Phc. 10 

Pacqex cBexoBoro noroKa fp, na^aiomero Ha 4)0T03JieMeHT ot cxaHAap- 
xa .oqeHb npocx, ecJiH xojibKO HSBecxHa apKocxb nocjieAHero B. fleficxBHxejib- 
Ho, KaK BbixeKaex hb sjieMeHxapHHx coo6pajK6HHH, 

O - xt: (y 

xAe to = x xe;iecHbiH yro/i, hoa KOxopnM paccMaxpHBaexca hb 

ueHxpa npoeKXHpyiomeid ahhbbi Jl oxBcpcxHe C, a cACAOBaxeAbHO h h3o 6- 
pasKCHHe nocACAHero iia 4)oxoKaxoAe {R ecxb paAHyc oxBepcxna, a / — 
cooxBexcxByioiii,ee conpfl>KeHHoe (J)OKycHoe paccxoaHHS ahhsbi J1 )i S 
AeflcxByiomaa HAomaAb sxoil ahhbbi, ax — K03(|)(|)HUHeHT onxHaecKHX no- 
xepb. Tax Kax co onpeAGAaexca xoHCxpyxHHeft 9Aexxpo4)oxoMexpa, xo 
cE>~55 H Mbi HOAyqaeM eecbMa yAo6Hbift cnoco6 peryAHpoBXH cbcxobo- 
ro noxoxa ox cxaHAapxa nocpcACXBOM AxacJiparMHpOBaHHH ahhbm Jl. FIpH 
9X0M ocBemaeMaa cxaHAapxoM HAomaAb (j)oxoKaxoAa ho MeHaexca, axo 
o6ecneqHBaex OAHHaKOBbie ycAOBHa ero sacBCXxH h Aaex xaK>Ke bo3mo>k - 
Hocxb yAoSHoro KOHxpoAH nponopuHOHaAbHocxH 4)oxo3AeMeHxa. HsMCHeHHa - 
MH HHxerpaAbHOH npoBpaaHocxH ahhbh Jl h HHxerpaAbHoro ee KOsijjcJiHUHeH- 
xa oxpaxieHHH, npH HBMeneHHH HAomaAH ee pa6oqeH noBepxHOCXH, BnoAHe 
Mox<Ho npenedpeab. 

ripHMeHeHHblH HaMH CXaHAapX OKaSaACa SKBHBaAeHXHbIM HCXyCCXBeHHOfi 
BBesAe 2”‘, x. e. HacxoAbKO apKHM, qxo ero npKXOAHAOCb BHaaHxeAbHo 0CAa6- 
Aaxb c noMombX) HefixpaAbHoro (|)HAbxpa npH npaxxHqecKOM HcnoAbBOBannH 
(ao 4”‘ B HameH pa6oxe) . 

1 Ha pHC. 10 He i aoCpaatena npasMa nojiHoro Binipti hcpo OTpameumi, JsoMaKiujaH 
nyxb OX CBCTOBoro cxaiiAapTa. 
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40 rjiaeanepBaH 


BecbMa MeflJieHHoe na^enHe hpkocth paAHo4)oc4)opa (MeHbiuee qeM 5%. 
B foa) ne npeAcraBjiHer CKOJibKO-HHOyAb cymecTBeHHbix HeyAoOcxB, nocKOJib- 
Ry OHO jierKO MO>KeT Obixb onpeAejieHO, jihOo jiaOopaxopHo, jihOo npHBHSKa- 
MH K CXaHAapXHbIM 3Be3AaM. 

He npeAcxaBjiHexcH cymecxBeHHbiM h onpeACJieHHe xoHHoro cneKxpaJib- 
Horo cocxaBa HSJiyqeHHa cxaHAapxa. XIjih Hac AocxaxoHHO, axo HSJiyqeHHe 
cepHHcxoro uHHKa cejieKXHBHo h MaKCHMyji ero AentHx y 5000 — 5500 A — 
HCAaJieKO ox MaKCHMyina cneKxpajibHoft HyscxBHxejibHocxH rjiaaa [15]. 

KaK H3BecxHO, paAHoaKXHBHbiH 4>OTOMexpHqecKHH cxaHAapx oOjiaAaex 
CUHHXHJIJIHUHHMH — ^JHOKXyapHHMH HOBepXHOCXHOft flpKOCXH, XOpOUIO BHAH- 
MbiMH Ha rjiaa. OAHaKO, Kax noxaaajia npaxxHKa, sxh (})jnoKxyai],HH hohxh 
noJiHocxbK) crjiawHBaioxcH OjiaroAapa AocxaxoHHo OojibiuoH noBepxHocxn 
cxaHAapxa, ee BHe(})OKajibHoft npoexxHpoBKe Ha 4>oxoKaxoA h SHaanxeAbHoS 
nocxoHHHOH BpeMCHH ycHAHxejifl. OoxoxoK ox cxaHAapxa OKaaHBaexca bhoa- 
He CXaOHAfaHblM. 

He onpaBAaAHCb xaKHce h BHCKaabmaBuiHecH onaceHHH, qxo paAHOaKXHB- 
Hoe H3AyqeHHe cxaHAapxa Moxcex BbiSBaxb HOHHaauHio b raaonoAHOM 4)oxo- 
sAeMeHxe h yxyAiuHXb sxhm cxaOHAbHocxb 3AeKxpo4)OxoMexpa. CxaOHAbHocxh 
nocAeAHero He MeHHAacb npH yAaAeHHH cxaHAapxa h 3 npHOopa. 

OpoAOAKHxeAbHoe HcnoAbaoBaHHe paAHoaKTHBHoro 4>OTOMexpHHecKorn 
cxaHAapxa (c 1937 roAa) noAXBepAHAo noAHyio ero npHroAHocxb h npaxxHH- 
HOCXb, npH HCKAK)HHXeAbHO& HpOCXOXe H yAoOcXBC oOpaiHeHHH. ripHMeHeHHe 
paAHoaKXHBHbix CBexoBbix cxaHAapxoB xaK>K6 noAyxHAo xenepb b paOoxax 
no 3AeKxpo(})oxoMexpHH BecbMa lUHpoKoe pacnpocxpaneHHe [78, 72, 24, 7, 
56]. 

§ 6. MexaHHiiecKoe o(J)opMAeHHe 3AeKxpo(j)oxoMeTpa 

SsesAHhiH 3AeKxpo(})OxoMexp, npHMeaeHHbift aah BbinoAHeHHH HacxoHiueft 
-paooxbt obiA ywe noApoOno onncan b CBoe BpeMH [22]. HocKOAbKy b npouecce 
SKCHAoaxanHH b 3X0X npHOop ObiAH BHeceHbi HCKOxopbie HSMeneHHH H yco- 
BepmeHcxBOBaHHH, mh asahm h 3Aecb ero AexaAbHoe onncaHHe, x6m OoAee, 
Mxo MHorHe 9AeMeHxbi ero KOHcxpyKUHH coxpaHHiox cBoe SHaneHHe h aah cob- 
peMeHHbix -xHnoB opnOopoB. 

Kopnyc (J)oxoMexpa, b KOXopoM pacnoAaraexca (J)oxo3AeivieHx, SoAbuioe 
conpoxHBAeHHe h 3AeKxpoMexpHHecKaH Aaiwna, npeAcxaBAnex coSoh Aaxya- 
HHH HHAHHAP AHaMexpOM B 14.3 CM. H BbICOXOS 25 CM, TOAUI,HHa CXeHOK 3 MH. 
Ha cxjCmhom aho 1 [pnc. 11], na cxoHxe 2, cnepHaAbHbiM AepacaxeAeM Baxpen- 
ACH (})oxo3AeM6Hx 3.' SAexxpoMexpHHccxaH AaMna D-96475 (4) ycxanoBAeHa 
Ha aOoHHxoBOH naHCAH 5. BoAbiuoe conpoxHBAeHHe 6 oahhm rohaom noAnaHHO 
X xoAnaMxy-xoHxaxxy, HaAOBaiomeMycfl na bhboa xoHxpoAbHoft cexxH AaMnbi; 
ApyroH ero xoHen saseMAen nocpeAcxBOM npncoeAHHeHHH x cxoflxe (})oxo3Ae- 
MeHxa, coeAHHHK)U],eflcH c aeMAeft xepes aaaeMAeHHbift xopnyc ^oxoMexpa. 
K xoAnaxxy-xoHxaxxy xoHxpOAbHofi cexxH 7 noAnaan xaxxce npoBOA 8, HAy- 
muH ox anoAa (J)0X03AeMeHxa. 

HoABOAxa HanpHJxeHHfi x AaMne h 4>oxo3AeMeHxy ocyiH,ecxBAHexcH xe- 
pes CXeXAHHHblH mAH(J) 9 c BBapeHHbIMH B Hero HHXblO MOAHOAOHOBblMH HpO- 
BOAaMH 10. IUah^ cacabh HeMHoro xoHycoM, xmaxeAbHO npHmAH(j)OBaH x 
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Annapaiypa^ ^ 

•OTBepcTHio B c-beMHOM flHe H saKpenjiBH B HBM npH nOMOIAH HHueMHa. C BHem- 
Heft CTOpOHbl UIJIHCj) SaiUHmeH UHJIHHflpOM C HSOJIHpOBaHHbIMH KJieMHaMH, K 
KOTopbiM, c oflHofi cTopoHbi, noAKJUoqaioTCH npoBOAa, BBapeHHbie B a 

>c flpvroft — BbicoKOHSojiHpoBaHHbie npo - 20 

BOAa, HflyiUHe k ycHJiHTejiio. Uhjihhap, ib m JT "TTjL @ 

Hecymaii K^ieMMbi, samameH eme OA- ^ — — ^ L, ^ 

HHM KOAnaKOM 1 1, COTBHHAHBaiOmeftCH [Lw ^ 

KpblUIKOH, Ha KOTOpOH HOCTaBABH OCy - j I | 

tiuHTeJib 12 AJiH ycTpaiieHHH cupocru 22 z' 

H BOBHHKaromHx H3-3a Hee yTeneK. Cx 

npoBOAa BbixoAHT H3 11 Hepes narpy- g 

'60K 13 B rH6KHH aAIOMHHHeBblH 3Kpa - J 

HupyromHH uiAanr 14, npHBHHHHBaio- ? ^ ^ 

iHHHCH K iiaTpy6Ky cneuHaAbHOH raft - ^ ■ 

:Koft 15. r I ri 

CteMHoe aho 1 KpenmcH k KOp - 'pj M I I J 

nycy 4)OTOMeTpa uiecTbK) 6oATaMH 16. i; 0 )1 6 \ 

PesHHOBaH npoKJiaAKa 17o6ecneHHBaeT I ^ 

repMeTHHHocTb npaSopa. r I || M 

Ha TAyxoM ahb Kopnyca cpOTOMet - - I || IIT 

pa pacnoAOXceH secbMa TUi,aTeAfaHO h3- I 

rOTOBAeHHbift MeTaAAHH6CKHft KpaH 18 0| / ! 

(nocraBAeHHbift Ha BaKyyMHoft aaiwaa- ilii^ | 

Ke), nepea KOTOpbift h nponaBOAHTCH ^ I/ 

OTKaHKa. PaspHAHan Tpy6Ka 19, coe- 

AHHeHnaH c BHyTpeHHeft nacTbio Kop' H^I7 

nyca, cAyx<HT aah kohtpoaji Banyyivta. ^ 1 1 ^ 

c OTKHAHOft cxeHKOft-ABepueft, n03B0- ^ " I ' ’ 

Afltouj,eft BecTH HaOAioAeHHe HaA pas - 

pHAOM. JXoe xopouio H30AHp0BaHHbie ^ ^ 4 

KAeMMbl 21 CAy>KaT AAH nOABOAKH K 11 ^Ur-m (l> \ 

paspHAHofl TpydKe bhcokofo nanpH - 

XCeHHH OT TpaKTOpHOft GoOhHH, HHTa - 12 - Ol V- IJ 

€MOft 4-X BOAbTOBblM aKKyMyAHTOpOM. 

«3aBHTOK» 22 oSecneAHBaeT cBeroiie- 

npoHHuaeMoe coeAHHenne Kopnyca c|)OTOMeTpa c paspHAHoft TpySKOfi. 

OxKaHKa 3A©KXp0(|)0X0Mexpa npOHSBOAHAaCb MaCAHHbIM (})OpBaKyyMHblM 
^AByxcxyneHAaxbiM nacocoM, npHcoeAHHHeivtbiM na BpeMH oxKaHKH k Kpany 18 
HOCpeACXBOM XpydKH H3 BaKyyMHOft peSHHbl. 
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P T, 

— nepsan 

SaaeMjieHHe Kopnych ocymecTEjiHexcH noAJKHMOM nposofla aaseMJieHHH 

noA OAHHM H3 6o™ 16. Oho ocymecTB^HercH TaKH<e h vepes saseMTeiS 
SKpaHHpoBaHHhiH iHJiaHr 14. ^ cidaeMJieHHbm 

Ma, Hanaatt. 

MaccHbHbiH narpyeoK 23. B stom naTpydKe HMeeTca 25 -mm OTBepcrae aa- 

HOM CTeKJiHHHOH HJiacTHHKOH, ynpenjicHH^H HHHeH- 

HOM. qepea aro okho cbbt npoxoAHT k 4)OT03jieMeHTv. Ha BHeuiHeS cTopoHe 
iiarpySKa HaHecena HapeaKa, nocpeACTBOM KOTopofl oh KpenHTCH Ha nepexoA- 

cy^ers SLTnSorar^' ^--poc^o™MeTpa c pecJ^.eKxopoM h ne- 

(PHC. 12) HSrOTOBJieHa H3 npOHHOH JiaTyHHOH TDv6bI.' 

c B»yTpeH«„M flaaMeTpOM a 76 «„^ Oahh ee KOaeu Harayxo npaLp "hb?/™,' 



Phc. 12 


K Kopnycy sJieKxpocjjOTOMeTpa. /Ipyrofi npHBHHHHBaeTCH k hoaihhhhhkv vk- 
penjieHHOMy Ha och CKJioneHHH pe(j)JieKTopa, cHa6*eHHOMy 3a®HMHbiM ’bhh- 
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Anna paTypa 

TOM, nOSBOJIHIOmHM yCTanOBHTb 9 JieKTpO(|)OTOMeTp B JIK)6 oM nOSHBHOHHOM. 

yrJie- 

UeJiHKOM BHyxpH nepexoflHoft qacTH pacnoJio>K6H ahck 24 c naTbio cmbh- 
HHMH Atiac})parMaMH, orpaHHqHsaiomHMH Ha6jiK)flaeHbifi yqacTOK Heda. ZlHa- 

HeTpbiAHa(t)parMpaBHHl.5;3.0;4.8;6.9H9.5MM hjih b yrjioBOH Mepe 

1 ' 2 "' 2'^''- 3'17''‘ 4' 42" II 6'43'' cooTBexcTBeHHO. Mbi odosnaqaeM 3TH 

AnaiparMbi D^; d 1; Dg; h P,. Pado^eft AHaiJiparMofl HBJiajiacb D,; 
Had;iioj],eHHa 3 (|)ti)eKTa c|)OHa neda HcnojibsoBajiacb D^. CraeHa jxHaiJiparMr 
npOH3BOflHTC5I BpaiHeHHeM CnOUHaJIbHOH KpeMaJIb6pbI, BHHT, npHBOJlHmHS 66 
B ;iBHH{eHne, BbiBefleH HapyJKy nepexo^^Hoft vacxH. nojioxreHHa AHaifiparM na 
onxH'iecKOH och (|)HKCnpyiOTCH aamejiKOH. 

HenocpeACTBeHHO aa ahckom 24 ycxaHOBJien naxpydoK 25. Oh npHKpen- 
jieH K nepexoAHOH aacTH (Koxopyio oh npoxoAHX nacKBOSb) AByMfl BHHxaMH- 
26. BHyrpH axoro naxpydKa, ox ynopa ao ynopa, MO>KeT nepeMemaTbCH bto- 
poH naxpydoK 27. 3 to ocymecxBJiHexcH nocpeAcxBOM KOJibua 28, xaHymero 
BHHXbi 29. nepeMemeHHe orpaHHHeHO AeyMH uijiHuaMH 30, cjiyJKaniHMH nan- 
paBJiHiomHMH AJifi yKaaaHHbix bhhtob. B BepxneM (na pHc. 12) KOHue na- 
xpydKa 27 aaKpenJieno npHcnocod,iieHHe, necymee aepKajibue 31, npnsMy 
HOJiHoro BHyxpeHHero oxpajKeHHH 32 h BcnoMoraxeJibHyio JiHHsy hojih 33 
(jiHHsy OadpH; cm. pnc. 8). 

B OAHOM H3 KpaflHHX HOAOJKeHHH KOJIbAa 28 (HHHCHeM) B OHTHHeCXHftp 
iiyxb SAeKxpo^iOTOMeTpa sBeAena jiHHsa 33, npoeKXHpyiomafl na (|)OT09AeMeHT 
HSodpaxceHHe sepxaAa pe(|)AeKTopa ,ocBemeHHoro HSMepaeMWM odi^eKTOH. 
ripH ApyroM, BeptneM, noAO>KeHHH KOAbua (npeACxaBAeHHOM na pnc. 12) b 
OHXHHSCKHH HyXb BKAIOHCHO SepKaJlbAB 31, 0T6paCbIBaK)UI,e6 CBeX, npOHIBA” 
oiHft nepes AHa(|)parMy hoah, b KOHXpoAbHyK) xpydKy, b Koxopoft ycxaHOBAena 
npHSMa noAHoro BHyxpeHHero oxpaKeHHH 34, axpoMaxHHecKHH odteKTHB 35 ■ 
H 15 -th KpaxHbift MHKpocKOHHHecKHft OKyAHp 36. Sxa xpydKa, c^oicycHpoBaH- 
Haa Ha AHa^iparMy hoah, npeAHasHaqeHa aah KOHxpoAH sa ycxanoBKOH hshb- 
paeMoro odAeKxa b axoS AHa4)parMe. KoHxpoAbHaa xpydxa Moarex BpamaTb- 
ca BOKpyr och naxpydKa 25 h Moacex saKpenAaxbca b ak)6om, yAodaoM AAH 
HadAioAaxeAa, noAoa{eHHH npH homoiah bkhta 37. OAHOBpeMeHHO c BBeAe- 
HHeM B ocHOBHoft oAXHAecKAH Hyxb sepKaAbAa 31, npHSMa 32 saHHMaex xa- 
Koe HOAoaceHHe, axo npn oxKpbixoM aaxBope cxaHAapxa 38 cb6t ox hocaca- 
Hero Moarex npoeKXHpoBaxbca ahhsoh 39 na cAoft (j)oxo9AeMeHTa. 

3a naxpydKOM 25 b nepexoAHOH qacru (boxoMexoa pacnoAaraexca aaeK- 
xpoMarHHXHbiH aaxBOp 40, npeACxaBAaioiAHH codoH AerKyio MexaAAHAecKyio- 
AAacxHHKy 1 (pHC. 13) — codcxBeHHO saxBop, — BpaiAaiomyrocH Ha och 2. 
CuMMexpHAHO aaxBopy 1 pacnoAoareH aKopcK 3, KOXopbiS Moacex BxarHBaxbca 
B OAHH H3 SAeKXpOMarHHXOB 4 HAH 5, B 3aBHCHM0CXH OX TOXO AepeS KOTOpblH 
H3 HHX nponyiAeH HMnyAbc xoKa. SaxBop coxpaHaex CBOe noAoareHHe 
H nocAe npoxoacAeHHH HHnyAbca, dAaroAapa hhahahio xpeHHa, coBepmenHOt 
AOCxaxoAHoro aah xoro, Axodbi saxBop can no cede He oxKpbmaAca hah He 
saKpbiBaAca npH AiodoM noAoateHHH HHcxpyMeHxa. ynpaBAenne saxBOpoM,. 
ocyAxecxBAaexca HHacHHM HadAioAaxeAeia npn homouxh kaioab 6. 
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PjiaBa nepuaji 


HajiHqne KOH^eHcaTopoB C (no 1 — 2 MK(j)) qpesBMqafiHO cymecTBeano. 
’ Dea 3Ttix KOH^;eHcaTopoB Hcapa, BOSHUKaiomaH npa paapbiae, BbisbrnaeT cnjib- 
HemiiHe noMexH bo bxoahom KOHType ycHjiHrejiH. 

3a aaTBopoM, b nepnenflHKyjiHpHbix a;pyr k ;rpyry naaax, pacnojiojKeHH 
flBe MeTajiJinaecKHe JiHHefiKH c ^HjibTpaMH. O^raa HMeex xpa OTBepcTHa, otb 
H3 KOTOpbIX BaHHTbl CBeTO(})HJIbTpaMH, a OflHO CBo6oflHO. ’^eTbipe OTBepCTHH 
■«3 HHTH BO BTopoH jiHHeHKe saKpbiTbi HeftTpajibHbiMH d)HJibTpaMH pasjiHaHoft 
■'41JIOTHOCTH. 



Phc. 13 


He^ocTaTKaMH onacaHHoro s^ecb 9JieKTpo4)OTOMeTpa, c KOTopuM SHjia 
'^unojiHena bch pa6oTa no ajieKTpoKojiopHMerpHH sbbsa B8 — B9 (nepBoro 
' H3 pa3pa6oTaHHbix HaMH 3Be3AHbix 3JieKTpo(J)OTOMeTpoB), HBJiHexcH Hajinane 
noABHXtHbix aacT6H, necymnx na ce6e onraaecKHe aeTajin (naxpydoK 25 na 
pac. 12), a TaKJKe rpyAHOCTb tohbob pearpapoBKa (jiorosjieMeHTa npoiBB 
OKouiKa B Kopnyce <j)OTOMeTpa. i^ajibaeamaM aepocxaTKOM HBjiaeTca OTcyx- 
cxBBc npacnoco6ji6BBH ajih BKJiioaBaaa paajiaaabix bxoabbix conpoxaBjioHaa 
a ax saKopaaBBaaBH. 

§ 7. MccjieAOBaaHe i])0T09JieMeHxa 

ripeJKAe aeM nepeaxa k AexajibHOMy paccHoxpeHHio HccJieAOBaBHa 
TosjieMeaxa 03JT-2, c KoxopbiM 6bijia nojiyaeaa ocaoBaaa cacxcMa aaiuero 
f'KaxaJiora (rji. II, § lO), aanoMaaM xe ero napaMexpbi, Koxopbie pojiiKHbi 
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Annapaiyp a If” 

fiwTb onoeflejieHbi 3 to: BOJibxaMnepHaH xapaKTepHCTHKa (})OT03JieMeHTa, xa- 

SepSKa So TeMHOBoro tokh, a TaK>Ke o6maH H maJibHaB era. 

SS™HOCTb. KpoMe Toro Heo6xo;iHMO nposepHTb coSjiioAeHHe saKOHa, 
nponopAHonajibHOCTH h HsyqHXb pacnpeAejieHHe qyBcxBHxejibHOCxH n 

x a p a k x e p h c x « k a « xeMHOBoilxoK 

4 ,oxo 3 JieMeHxa onpeAeoiHJiHCb b padoBefi 

na BoAbxaMnepnaH xapaKxepHcxHKa, noAyqeHHaa npH ocBemeHHH /POTO^e ■ 
Itma cBexoBbiS paAnoaKXHBHHH cxaHAapxoM, H^^AioAaBmHMca nS^AHora. 
HO, qepes HefixpaAbHbift (})HJibxp, npaBeAena na pac. 14. SnaqeHHe paspHAHor 

noxeHUHaAa paBHO no nacnopxy (J)oxo3Ji6MeHxa ^;p=l80 b. 


15 J lo'^a 


. - <I>OTOTOK (i, 

X — TeMHOBOH TOK (tr) 


To ^00 

Phc. 14 

npHHHToe HaMH padoqee nanpBJKeHHe ss 150 b. 

OxHOCHxeAbHO BOAbxaMnepHbix xapaKxepHcxHK cypbMflHO-ueaneBbix $0^ 
ToaAeMeiiTOB mo>kho CAeAaxb cjicAyiourne odmae aaMeqaHHH. 

raoAHX H Mefiep [63] odpaxHAH BKHMaane na to odcxoHxeAb* 
CTBO qxo cypbMHHo-HeaneBbie ([lOToaJieMeHTbi noKasbiBaiOT HBJieHHH aecxa- 
drAbHOCTH *0X0T0Ka sHaqHxeAbHo AHAbiHC oT paspHAHoro noxeHHHajia qeM 
KaSHH™ 3X0 odcTOHxejibCTBO orpaHnqnBaex BeAHqHHy raaoBoro ycHOT 
V cypbMflHO-AeaneBbix (])0X03JieMeHX0B. Hama nadjiiOAeHHa noAXBep^AaiOT 
3X0 saKJiroqeHHe. KpoMe xoro, onpeAeJieHHbie HaiwH xapaKT^HCXHKH pHA 
cvPbMHHO-HesHeBbix d)0X09JieMeHT0B noKaaaJiH, qxo y 9THX $0T09AeMeHT0B - 
SSpHA naqHHaexcH npa MeHbuiea KpyTHBHe xapaKxepHCTHK nemy 
/SKnSc-dAacTH xapaKxepHCTHK dojiee no^orn y nepBbix). Mbi CKAonnbi 
OdJlCHHXb 9XH aBAeHHH XeM HBBeCXHblM (JjaKTOM (hH KOTOpblH Mbl 
3UB IVn Bbime) qxo cypbMHHO-AeaneBbie c|)OXOKaxoAbi odAaAaiOT do,nbTbOH 

BTopnqqo-'-Ji-KxpoHHofl 9MHCcHeH, odjierqaromeii BOSHHKHOBeHHe P^^Pafla 

Oxaoxa nnnxoAHM k saKJiioqeHHK), qxo ajih nojiyqeHHH dojibiiiHx BHyxutLHiix 
vcqxeHHii choxoxoKa cypbMflHo-nesHeBbTe c])oxoKaxoAbi HejiecoodpasHO ..oqe- 
xaxb CO B-^opHqHO-SAeKxpoHHbiM ycHJieHH&M. 3to nojiHOCxbio noAXBepHCAaex- . 
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I la pHc. 14 npHEe^rena TaKxe xapaKiepHCTHKa leMHOBoro Tona. Ofipa- 
macT ira ce6H BHHMaHHe npaKTHTOCKH napajijiejibHbifi xofl o6©hx Kpanbix Ot- 
CK)Aa flCHo, mo nocKojibKy nojiesHas vyscTEHTejibHocTb namero ■(boTcwo’-r.a 
orpaHKqHBaeTCH ycHJiHTejieM, a He 4)0T03JieMeHT0M, to bhtoaho pagoTatb 
npH B03M0JKH0 dojibuiHx ycKopHiomHx HOTeHUHajiax, o6ecneqHBaiomHx eme 
BHOjiHe HopMajibHyio, ycTOHHHByio pa6oTy (})0T03ji6MeHTa. 06pamaeT Ha ce- 
H TaKJKe BHHMaHHe 6ojibuioe SHaqeHHe xeMHOBoro TOKa ;iaHHoro 3K3eMnjiHpa 
' (pOTOsjieweHTa, cymecTB©HHo npeBocxo^iamee o6biqHbie xeMHOBbie tokh no- 
Ao6HbIX (j)0T03JieM6HT0B ( ~ a). 

npoBepKa ^po^op^HOHaJIbHocTH (}) o to 3 Ji eM e h t a 6bijia 
: BbrnojiHcHa npn homou^h KoponajibHoro 3jieKTpo(i)OTOMeTpa [23], OnTHqecKaa 



Phc. 15 


' cxeMa Hcc.TeAOBaHHH npeflCTaBJieaa na pnc. 15. Ha (})OTOKaTOfl HccjieflyeMoro 
(jDOToajieMeHTa 4>3JI c noMoutbio jiHHSbi O 2 npocKTHpoBajiocb HsodpajKeHHe 
BxoilHoro spaqKa (o6T>©KTHBa) Oj, paBHOMepno ocBemennoro jiaiinoft Jl 
' (24 B, 100 BaTT). HsMenaa paccToanne otO,ao JI, mu MorjiH ocymecTBAarb 
rpaAauHK) ocBemeHHOcTH na $0T03Ji6MeHTe B’ HeogxoAHMux npeAejiax. Mu 
He HMeJiH (J}OTOMeTpHqecKofl cKaMbH ajih npeuHSHOHHoro HSMeHeHHa paccxo- 
aHHH. riosTOMy npHxoAHJiocb nepeMemaTb JiaMny BMecxe co ctojihkom, na 
KOTopo.M OHa Obijia ycTaHOBJieHa, baojib npoqepqeHHux Ha noAy AHHHft, nan- 
paBJieHHe KOTOpUX COOTBeTCTBOBajIO HpOAOJIHteHHIO OHTHqeCKOH OCH Kopo- 
HajibHoro 3JieKTpo(j)OTOMeTpa. 

B npaBHjibHocTH nepeMenieHHH h ycxanoBKH jiaMnu no bucotb mu yOe*- 
AaJiHCb, HadjiKiAaa HsoOpaxceHHe hhth jiaMHU b haockocth AHacj)parMbi nojia 
' apeHHH 3JieKTpo({)OTOMeTpa JI. ripH nepeMemeHHH jiaMnu 3 to HsoSpaHceHH© 
(BHeijiOKajibHoe), buxoah h 3 (J)OKyca b Oojibuiefi hjih Menbuiefi cTenenn, aoji- 
>KHo Oujio ocTaBaTfaca ueHTpapoBaHHUM no OTHomeHHio k Ana^parae 
PaccTOHHHe r ot jiaMnu ao oO'beKTHB’a Oi HSMepajiocb nocpeACTBOM xyro 
HaTarKBaBineflca CTajibHoS jichtu c ToqHOCTbio ao 1 mm. JlaMna JI 6ujia 
saMOHTHpoBaHa B CBexoHenpoHHnaeMUH KOjinaK c OTBepcTneM ajih buxoah 
■ CBeTOBoro nyqKa ( ~ 20 mm AHaMexpoM); b KOAnaxe 6uAa npeAycMox- » 
pena BeHXHAanHa AAa yMCHbuieHna narpeBa. Ha nyxn ox AaMnu AQ.SAeKxpo- 
(poxoMerpa ycxaHaBAHBaAHCb OoAbuiHe qepnue 3KpaHbi-AHa(J)parMu aas 
ycxpanenHa bahhhhh pacceaHHoro CBexa. 
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Annapaxypa 47 


Hccfl:eAOBaHHe Bejiocb b noMemeHHH Jia6opaTopHH, noBBOJiHBineH flo- 
BOAHTb paCCTOHHHe T OT JiaMBbl AO odBeKTHBa 3 JieKTpo 4 >OTOMeTpa AO 3 Ha- 
MeHHH nopriAKa 8 MexpoB. 

Hamefl aaAaqefl HBjiHexcH npoBepKa nponoppHOHaAbHOCxH MeacAy 4)0X0- 
ITOKaMH H CBeXOBblMH BOTOKaMH, HAH TOHHee, AeHCTByK)III,HMH HOTOKaMH AJ-- 
HHCTOH SHepXHH [112];. 

riOA MOHOXpOMaXHHeCKHM AefiCTByiOIBHM nOTOKOM AyqHCTOH SHepXHH Mbl 
BOHHMaeM BbipaJKeHHe 

%v (X) = a (X) / (X), 

TAe a{X) ecTb oTHOCHxeAbHaH cneKTpaAbHasi qyBCTBHxeAbHOcxb AannoH an- 
xiaparypbi, a /(X) — MOHoxpoMaxHHecKHfl hotok AyqHcxoH sHepran. 

rioA o6iuhm hah HHxerpaAbHbiM hotokom AynHcxoft sHepraH noHHMaexcfl 
BHpaa<eHHe 

^'2 

w — J I (/■) 4X, 

Xi 

.rue Xi H X, aahhm boah, cooiBexcTByiomHe rpaHHu,aM cneKxpaAbHOH Mys- 
cTBHxeAbHOCTH annapaxypbi. 

OqeBHAHo, qxo ^HanqecKHfi cmhca noHaxHH AeacTByiomero noxoKa sa- 
KAroqaexcH b BbiAeAeHHH h 3 Bcero noxoKa AyqHcxofi SHepxHH xoh ero qacxH, 
Koxopaa cnoco6Ha AeflcxBOBaxb na AannyK) annapaxypy. 

rioHHXHe AeftcxByioiuero noxoKa 6 yAex lUHpoKo npHMeHHXbCH HaMH b 
AtaAbHeftiueM H 3 Aoa<eiHHH. 

OoxoxoK i, Bbi 3 BaHHbiH AeHCXBylomHM noxoKOM tu, 6 yAex paBCH, oqe- 

bhaho, 

i — hw. 

Bonpoc 0 HaAHqHH nponopuHonaAbHOcxH y AaHHoro 4 )oxo 9 AeMeHxa pemaexcfi 

nOCXOHHCXBOM K034)4'HUHeHXa k. 

BosBpamaeMCH k Hameiviy HCCACAOBaHHio. Eiycxb npOHSBeAeHbi HSMepe- 
HHH npH AByX paCCXOHHHHX r H r,,, HpHqeM nOCAeAHee H 3 HHX MbI npHHHMaeM 
sa cxaHAapxHoe. 3xhm paccxoHHHHM cooxBexcxByioT AeScxByiomHe boxokh w 
H COOXBeXCXBeHHO. 

B cAyqae co 6 AiOAeHHH cxporoH nponopAHonaAbHocxH Me>KAy $oxoxoKa- 
wii H AeftcxByK)ui,HMH CBexoBbiMH HoxoKaHH dyAOH HMexb CABAyiomee oqe- 
BHA.Hoe cooxHomcHHe: 

i W f Tn^ 

iXtii. --= — 2.5 log — = — 2.5 log — = — 2.5 log j — ) , 
h Wo \ rj 

oxKyAa 

2.5 log! 5 log r = const- (51) 

B CAyqae oxcyxcxBHH nponopuHOHaAbHocxH Aesaa cxopona (51) dyA&x 
Aanaxb cHcxeMaxHqecKHH xoa b saBHCHMocxH ox r, Bbipa>KeHHbiH b SBesA- 

Hbix BCAHqHHaX. 

HsMepeHHH 4)oxoxoKa i adahchh 6bixb, KoneqHO, coBepmeHHO cBodoA- 
Hbi ox KaKHx-AHdo cHcxeMaxHqecKHX omndoK. Mh bcah 9xh HSMepeHHH, noAb- 
3y5icb ycHAHxeAeM KopoHaAbHoro 9AeKxpo4)oxoMexpa (aHaAorHqnbiH ycHAH- 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



I 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


FjiaBa nepea 


Tejiio SBesOToro 3JieKTpo4)OTOMeTpa) , npHMeHHH KOMneHcauHOHHyio cxeiwy 
HSMepeHHH (§ 3). KaK mu homkhm, b stom cjiyqae na^renae HanpaaceHHH Ha. 
Bxo;^HOM conpoTHBJieHHH R KOMneHCHpyexcH BcxpeaHUM HanpaaienHeM — v', 
paBHUM no BeJinqHHe: 

, Rat 

V = V, 

Rok + Rk 

rfle Rk H Roji conpoxHBJieHHa cneuHaabHoro KOMneHcannoHHoro npHcnocofi- 
jieHHH (pHc. 4), a V — Hanpaarenne, noABOjxHMoe k sxoMy npHcnoco6jie- 
HHK) H H3MepaeMoe xoanuM aepKaabnuM BoabXMexpoM. 

-1 HsMCHaa cooxHomeHHe Rok/Rk, MoateM Menaxb b oaeHb uiHpoKHx npe- 
iiejiax JiHanaaoH KOMnencnpyiomero HanpaareHna v' a,Jia oahoxo h xoro ate 
^nanaaoHa naMeHeHna v. 

OocKOJibKy Mbi npaMenaan AJia Hacxoamero HccjieAOBaHna nepaoKaac- 
CBoe xoHKOCJiofiHoe conpoxHBaeHHe, paapafioxanHoe A. A. K a a h h a- 
K 0 M (co aHaaenneM R = 5-10*^ om), coBepmenno cBofioAHoe ox Kaxnx im6o 
9(J)4)eKXOB noaapHaauHH, xo anoaHe aaKOHHO noaaraxb, axo 4)oxoxok i cxporo* 
nponopuHOHaaen KOMnencapyiomeMy HanpaateHHK) v. llponopnHOHaabHOcxb. 
Boabxwexpa B xaKace 6uaa HCcaeAGBana h oitasajiacb deaynpeaHoft. 

yanxuBaa ace axo, a xaxjKe npnHaB bo BHHMaHne np&AHAymee Bupaate- 
Hne AJia v h BupaanB ero b niKaae aBeaAHUx aeaHaHH, MoateM nepenHcaxb. 
ypaBHenne ( 51 ) BBHAe: 

2.5 log V -f 2.5 log ^ ^ -f 5 log r = const, (52> 

nepenecH ace nocxoannue aaenu b npaayio cxopony n odaeAHHHB nx b hoboSi 

nOCXOHHHOft. 

Ecan HadaiOAeHHa aeAyTca ajih uinpoKoro AHanaaona ct)oxoxoKOB, xo hx" 
npnxoAHxcH BunoaHHXb npn paaananux sHaaeHHHx oxHomeHHH (ifoi/Rt). 
B 3X0M cayaae yAodno, bshb oaho na hhx aa ocHOBHoe {R'ak/R'k), npHBecxa- 
ypaBHeHHe ( 52 ) k BHAy 

y = 2.5 log V -f A (Rak/Rk; R'ok/R'k) -f 5 log r = const, (53> 

o c t ^ R'ok/R k ^ g, 

nepeHeca b npaByro aacxb — 2.5 log ( 1 h odoaHaanB aepea 

V t + i? ak/Rk J 

i Wft) -2.5I„g - 2-5 log ( J 

nonpasKy, Koxopyio neodxoAHMo yaHXMBaxb npn nepexoAe ox cooxHoiue- 

HHH Rok/Rk K OCHOBHOMy R'ak/R'k- 

Mbi noabaoBaaHCb xpeMH sHaaeHHHMH : 1000/1000, 100/1000 re 

1000/25000. Ha hhx aa ocHOBHoe duao npHHHXo 1000/1000. Hnate npH- 
BOAHXcfl aHaneHHH nonpaBOK ^ {Rak/Rk, R'ok/R'k), cooxaexcxByiomHX axoiviy 
caynaio. 


R'ak/R'k ^ 

1000/1000 


Rok/Rk 1000/1000 100/1000 1000/25000 


0"‘000 


I»«851 


2»'808 
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AnnapaTypa 49 

HyBCTBHTejibHOCTb FajibBaHOMeTpa G, cjiyjKamero b ashhom cjiyqaei 
jiHiub B KaviecTBe HyjieBoro HHCTpyMeHTa, AoJiJKHa 6biTb noAoSpana TaKHEi] 
o6pa30M, qTo6bi o6ecneqHTb Aoji>KHyio ToqHOCTb noA^opa nanpHJKeHHa v'- 
yAo 6 Hee Bcero, qTodw oaho AeAenae lUKHAbi BOAbTMeTpa cooTBexcTBOBaAO 
AByM AeAeHHaM lUKaAbi raAbBaHOMexpa. CoBepiueHHO ohcbbaho, hto npn hs-’ 
MeHeHHH Mok/Rk naAo MenaTb h qyBCTBHTeAbHocxb raAbBanoMexpa. 

BbinojmeHHfaie naiviH BHaqnxeAbHbie paAbi HSMepeHHft HAAiocxpHpyio rcH 
PAHoh h3 cepHH, npHBeAeHHOH b xaSAHpe IV. OxAeJibHbie rpa(|)bi 3xoh xaGAH- 
Abi IV He xpeSyiox noacHeHHH. OxiviexHM xoAbKo, mxo BMecxo SHaqeHHH v 
sanHCbiBaACH HenocpeACXBeHHbift oxcqex BOAbXMexpa b AeAeHHHX ero niKaAEiS 
1 

M == — t;. 3x0 xoAbKO oxpasHxcfl na hocxohhhoh nonpaBKe k v- npH Kasi-i 

AOM nOAOKeHHH AaMHbl 6paAOCb HHXb OXCqeXOB, H3 KOXOpbIX H 06pa30BaA0Cb 
cpoAHee SHaqeHHe n, npHBOAHMoe b qexBepxoH rpa4)e. SHaqeHHe v peAypn- 
poBaAocbK oxcqexaM ajih cooxHomeHHH conpoxHB,ne.HHH i?ot/^ii= 1000/1000 no 
ijDopMyAe ( 52 ). /iHanaaoH ocBemeHHOcxH, cooxBexcxByiomHH xaOAHpe V, pa- 
BeH 4”“05. PaccMoxpeHHe 9 xoh xaSAHUbi noKaawBaex, qxo HHKaKoro CHCxe-^ 
MaxHqecKoro xoAa pasHocxen v— v b aaBHCHMOcxn ox paccxosiHHH r, Koxopbift 
yiiaabiBaA 6bi na Ha,nHqHe oxKAoneHHH ox nponopunoHaAbHocxH, He naOjiio-i 

jxaexcH. . , i. 

Tafijiaqa IV 


Ns 

r CM. 

RokIRk 

n 

V 

— V 

T 

126.2 

1000/ 1000 

112.24 

I5OT624 

4 0^01 6 

2 

373-8 

100/ 1000 

71-05 

15 . 642 

— 0 . 002 

3 

819.5 

1000/25000 

36-65 

15 - 642 

— 0 . 002 

4 

127. 1 

1000/ 1000 

n.95 

15-658 

— 0.018 

5 

507-5 

100/ 1000 

38.72 

15-659 

— 0 .019 

6 

233-6 

1000/ 1000 

33-10 

15.646 

— 0 . 006 

7 

126.9 

1000/1000 

1 10.48 

15.632 

+ 0 . 008 

8 

662.6 

1000/25000 

53.82 

15-633 

+ 0 . 007 

9 

255.6 

1000/1000 

27.58 

15-648 

— 0 . 008 

10 

126.9 

1000/ 1000 

1 10.90 

n . 649 

— 0 . 009 

II 

447.2 

100/ 1000 

■ 49.18 

15.642 

— 0 . 0(»2 

12 

159-1 

1000/1000 

70.72 

15-645 

— 0 . 005 

13 

126.5 

1000/1000 

no 98 

15-638 

-1- 0 . 002 

14 

770.0 

1000/25000 

39-25 

15.625 

4 - 0. 015. 

15 

54^.8 

100/1000 

32.85 

1 5 • 630 

4- 0 . 010 

16 

126.7 

1000/1000 

108.98 

15-632 

-b 0 . 008 


v= 15.640 

Kax npHHUHnHaAbHbiH HeAocxaxoK H3AO>KeHHoro MexoAa HCCAeAOBaHHS 
MOJKHO OXMeXHXb, HXO npH pa3AHqHbIX paCCXOHHHHX r OyAyX HCnOAbSOBaXb- 
cfl pasAHMHbie yqacxKH ahhsh O 2 (pHc. 15 ), b pesyAbxaxe qero onxHqecKBe 
HoxepH OyAyx HecKOAbKO pasAHqHbi. He npeACxaBAaex, oahako, xpyAa noA- 
cqHxaxb, qxo paaAHqHH b onxHqecKHX noxepHx OyAyx MeHbuie 0'"00l h, cAe-; 
AOBaxeAbHO, coBepmeHHo HeomyxHxeAbHH. ^ , 

4. a 6 abct 5 g 06 olj 011(565(01)301). (061)2633. bogcj., Jife 14 
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rjiasanepBan 


Tcm He Menee, ajih SojibuieH hhctotm HccjieAosaHHH, mm nposejiH ein,e 
OAHH KOHTpOJIbHMH pHfl HSMepeHHH, BbIHyB H3 KOpOHaJIbHOFO 3JieKTpO(})OTOMeT- 

pa BCK) OHTHKy (o6'beKTHB Oi H JiHHsy O2) . B 9TOffl cjiyqae HSMepeHHH Bei- 
,jiHCb coBepuieHHO aHajiorHHHo HSMepeHHHM xafijiHUbi IV, tojibko xenepb pac- 
CTOHHHe r OTCHHTblBajIOCb OT JiaMHbl AO 4)OTOKaTOAa, nOAO>KeHHe KOTOpOI'O 
dbiAO npeABapHieAbHO aaMepeno no oTHOiueHHio k Kopnycy (J)OTOMeTpa. Pe- 
syAbTaibi 3THX H3MepeHHH npHBeAeHbi B Ta6jiHne V, AnanaBOH 0CBein.eHH0CTH 
jAJia KOTOpoft paBHaercH 3'^39. RpH o6pa6oTKe AaHHHX 3toh Ta6AHHbi 6biA 
yqTeH scJxJjeKT naA6HHH HaKana AaMnbi no HadAiOAennaM MJSTe 1, 4 n 8 Ha 
cxanAapTHOM paccxoHHHH 185.5 cm. 

Ta6jiHHa V 


K 2 

r CM. 

RokIRk 

n 

1 ; 

V 

V — V 

I 

i 8 s-S 

lOOO/lOOO 

128.90 

i 6 >» 6 i 8 

+ 0^00 1 

2 

514-4 

1 00/ 1 000 

93.10 

16 . 628 

— 0.009 

3 

885.0 

1000/25000 

75-65 

16.621 

— 0 . 002 

4 

185.6 

1000/1000 

128.50 

16 . 619 

0 . 000 

s 

376.1 

lOOO/lOOQ 

31.60 

16 . 620 

— 0 . 001 

6 

685 . t 

lOO/lOOO 

52-25 

16 . 618 

-f 0 . 001 

7 

787.4 

100/1000 

39-65 

16 . 619 

0 . 000 

& 

185.5 

1000/1000 

127.87 

16 , 618 

0 . 000 

9 

275.4 

looo/iooo 

58.95 

16 . 610 

•f 0 . 009 


v = i6 . 619 

PaccHOTpeHHe Bcex npoBeACHHbix H3MepeHHH c hoahoh ydeAHteAb- 
taocTbio noKaaaAO, hto HccAeAOBaHHbifi 4)OT03AeMeHT 03J1-2 crporo oneAyex 
saKOHy nponopuHOHaAbHocTH b AwanaaoHe ao4’'’. 

MbI CTOAb nOApo6HO OCraHOBHAHCb Ha HSAOXCeHHH npOBepKH nponopAHO- 
HaAbHOCTH (jD0T03AeM6HTa TOAbKO HOTOMy, HTO OHa dblAa BblHOAHeHa C COBep- 
UieHHO npHMHTHBHbIMH CpftACTBaMH 6e3 CneilHaAbHOFO (})OTOMeTpHqeCKOrO 
oSopyAOBaHHa ((j)OTOMeTpHMecKofi cKaMbH, ceKxopHbix 0CAa6HxeAefi h x. n.). 
• noAyqeHHaa xoMHOcxb OKaaaAacb, xeM He MeHee, bhoahc yAOBAexBopHxeAb- 
HOft. 

HccAeAOBaHH|e pacnpeAeAeHHH qyBCXBHxeAbHocxu 
no noBepxHocxH (|)oxoKaxoAa BeAexcH o6biqHO CAeAyioiAHH 
cnocofioM. y3KHH CBexoBOH nyveK — «CBexoBOH 30HA» — nepeMemaexcH no no- 
BepxHocxH c{)oxo3AeMeHxa (naBOAHXCH Ha oxAeAbHbie yqacxKH noBepxHocxii 
4)oxoKaxoAa) h oAHOBpeMeHHo pemcxpHpyioxcH noAyqaiontHecH (J)oxoxokh. 

. lIpH 3X0M HeodxoAHMo HMBXb npHcnocoSAeHHe AAH nepeMemeHHH no o6eHM 
jcoopAHHaxaM ah 6 o (j)oxo9AeMeHxa, ah 6 o AaMnbi sMecxe c onxHqecKofi CHCxe- 
‘ MOH, o6ecneqHBaK»ui,eH noAyqeHHe CBexoBoro aoHAa. 

He hmch noAoSnoro npHcnocodAennH mm HcnoAbaoBaAH ajih HccAeAOBa- 

- HHH KOpOHaAbHblH 3AeKXpo4)OXOMexp. 

Kax H npH HccAeAOBaHHH nponoppHOHaAbHocxH, 4)oxoKaxoA noMemaACH 
B BbIXOAHOM apaqKe 3AeKXp0(|)0X0Mexpa, HBAHBUieMCH yMeHbUieHHblM H306pa- 
MceHHeM (b 2 paaa) bxoahoxo 3paqKa-o6'beKXHBa ( §6=44 mm, F = 360 mm). 
riocAeAHHH ocBemaACH AaMnoH, HaxoAHBUieftcH noA xmaxeAbHbiH (|)oxoMex- 
pnqeCKHM KOHXpOAeM. ' 


I 

g 
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AnnapaTypa 

JXjir ocBemeHHH onpe^ejieHHbix HedoJibiuHx yqacTKOB noBepxHocxH (j)OTO- 
Kaxo/ia, nepefl o6'b6KTHBOM ycTaHaejiBBajiHCb AHa(|)parMbi, hs koto- 

■pux HMejia no o/iHOMy OTBepcxHio §6=2.50 mm. 3th oxBepcxHH pacnojiarajiHCb 
_y mecxH npHMeHHBiunxcH /iHat})parM na cjieAyioipHX paccxoHHHHx ox peHxpa: 

0 ; 4 ; 8 ;' 12 ; 16 h 20 mm. FIpH ycxanoBKe AHa(J)parM na onpeAejienHbie BHaneHun 
H03HU.H0HHbix yrjiOB ocBeipajiHCb paajiHqHbie yqacxKH noBepxHocxH Kaxo/^a 
(AHaMexpoM 1.25 mm). 

OpH BbinojiHeHHH cooxBeTcxBy!oiii,Hx paAOB HSMepeHHH Mbi nepHOAHne- 
CKH B03Bpaina,i[HCb K iJ,6HTpajibH0H AHa(|)parMe, k Koxopoft H 6bijm oxHecenbi 
,Bce H3MepeHHa. 

B AaHHOH cxeMe Hcc,iieAOBaHHH secbMa cymecxBeHHO qxoObi pacnpeASJie- 
HHe ocBemenHocxH b bbixoahom spaqKe 6biJio paBHOMepewM. TeopexHnecKH, 
npH AOCXaTOMHOM paCCTOHHHH HCXOqHHKa CBeXa, 3X0 AOJDKHO HMeXb Mecxo. 

OflHaKO, Ha npaKXHKe, pejibifl pHA oOcxoHxeJibcxB mo>k6x npHBecxn k napyrne- 
•HUIO paBHOMepHOCTH. OxMeXHM XOTH 6bl BJIHflHHe 6 jIHKOB. TTpH OTCyXCXBHH 
6e3ynpeqHOH ueHTpapoBKH Bceii onxHqecKOH CHCxeMbi, mombt nojiyqHXbCH 
H acHMMexpuqHoe pacnpeACJiCHHe ocBeuieHHOCXH b spanxe BbixoAa. 

Mbi nocqHxajiH, nosxoMy, HeoOxoAHMbiM naqaxb Hacxoamee HCCJieAOBa- 
HHe c onpeAeJieHHH pacnpeAejiCHHH ocBemenHOcxH b bbixoahom apaqxe Kopo- 
HajibHoro 3JieKTpo(|)oxoMeTpa. 3xo Hcc.neAOBaHHe 6bijio BbinojineHo ripn no- 
MOiHH BeHTH.nbHoro cejieHOBoro ^'O'roajieMeHxa, 3aAHa(|)parMHpoBaHHoro AO 
.2 MM. OepeMemaH (jooxosjieMeHx qepea 2 mm no oSohm KoopAnnaxaM, mm 
^ orjiH nepexpbixb Becb apanex cexKoft naMepennH. Peayjibxax 3 xhx H3Mepe- 
HHH H noJiynKBuiHecH H30(})oxbi ocBemeHHocxH BbixoAHOxo apanKa npHBeAe- 
Hbi Ha pHc. 16 . OcBeiAeHHocTb B neHxpe npHHaxa sa 100 . 

Kax BHAHO H 3 pHC. 16 , KOJiedaHHH OCBemeHHOCXH AOCXHXaiOT AO 8 %. 

.ripH 3TOM H30(|)OTbI HBCKOJIbKO HenpaBHJIbHbl HO ({)OpMe H CMeipeHM OXHOCH- 



Phc. 16 

xejibHO ueHxpa spanKa (onxHqecKoro n,eHxpa). nojiyqe-HHbiH peayjibxax no- 
KaabiBaex, qxo npn npaKXHqecKOM ocymecxBjieHHH (jJOxoMexpHqecKOH cxeMbi 
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BfaixoflHoro apaiiKa (cxeMbi OaSpn) mox(ho CTOJiKHyxbCH c cymecTBeHHbiMH 
yKJiOHeHHBMH OT paBHOMepHOH ocBemeHHoCTH. Ecjih TaKOBaa Tpe6yeTCH co 
BCeft CTporOCTbK), TO H606x0flHM0 npHMeHHTb JIHIUb ScsynpeaHO IieHTpHpO- 
BaHHyio onTHqecKyK) cHcxeiviy cneuHaJibHO paccaHTannyio na OTcyTCTBiie 
6jihkob. 

PeayjibTax HenocpeflcxBeHHoro HSMepeHHH pacnpe^rejieHHH qyBcxBHxejibHO- 
cxH no noBepxHocxH (J)oxoKaxofla nccjieayeMoro (|)oxo3JieMeHxa npHEezieti na 
pnc. 17. 3.trecb ne yqxen 3{j)4)eKT nepaBHOMepHOH ocBeiueHHocxH b Bpanxe. 
Mbi BHiTHM, nxo pacnpeAejienne qyBCXBHxejibHocxH secbMa neoflHopoAHo; ko- 
jiefiaHHH qyBcxBHxejibHocxH ^tocTHraiox ao 50%. IlpaBAa, o6.JiacTb pesKo no^ 



HH>KeHHOH qyBCTBHieJlbHOCTH — XapaKXepHblft «a3bIK» — BaHHMaex CpaBHH- 
xeJibHO HeOojibiuofi ynacxoK (j)OTOKaTo;ia, sa npe/i,ejiaMH Koxoporo pacnpe^e- 
jieHHe qyBcxBHxejibHOcxH ropa3;io Oojiee paBHOMepno. 

He npeflcxaBJiHJio HHKaKHX xpyAHOcxeft yqecxb 3(J)4)eKx HeoAHopoAHcfl 
ocBeincHHOcTH spanKa. Ho, nocKOJibKy pesyjibxax Hacxoamiero HCCJie^toBaHnsr 
nocHT xojibKO HJiJiiocxpaxHBHbiH xapaKxep H He HMeex peayKUHOHHoro SHane- 
HHH, Mbi B03flep>KajiHCb OX yqexa aaHHoro 3(J)cJ)eKxa, KOxopHH He HSMeHHji 6br 
cyuiecxBeHHo KapxHHbi pnc. 17. 

Kan OTMeqajiocb y>Ke Bbime, HeoflHopoAHaH qyBcxBHxejibHoctb (})oxoKa- 
TOfla npH HJIOXHX HSOOpaXCeHHHX 3Be3A npHBOAHX K (|)JIIOKXyaU,HHM ^JOTOXOICa, 
orpaHHqHBaH 3 xhm xoqHocxb HaOjiiOAeHHft. HpHMeHeHHe b SBesAHofi BAeKxpo- 
4)OTOMeTpHH (|)OX03JieMeHTOB C B03M0H{H0 60 Aee paBHOMepHbIM pacnpeABAe- 
HHeM qyBcxBHxeAbHocxH no noBepxHocxH HBAHexcH, no3X0My, qpesBbiqafiHO 
cymecxBeHHbiM. 

Hcc.iieAOBaHHe cneKxpajibHoii qyBcxBHxejibHOcxH 
AaHHOrO 4>OT03AeM6HXa dblAO HaMH BbinOAHeHO AHUIb B COqexaHHH CO BCeK) 
onxHKoft 3JieKTpo(J)OTOMexpa (onpeAeAHAacb cneKxpaAbHaH qyBcxBHxeAbHocxb. 
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Annapaxypa 53 


Bcero (J)OTOMeTpa b uejioivi) . Ha stcm Hccjie'AOBaHHH mm ocTaHOBHMCH, nriaxo- 
:My, HecKOJibKO HHSce (§ 8). 

Mbi He HMejTH BOSMoacHocTH npoBecTH JiadopaxopHoe onpeAexfeHHe 
'o6iii,eH HyBCTBHxejibHOCTH Hamero 4)oxo3Ji6MeHxa, He pacnojiaraa 
BxajioHHOH JiaMHOH c HSBecTHOH HBexoEOH xeMnepaxypoH. B nacnopxe (})oto- 
3.neM6HTa 03JI-2 /laexcH sHaMCHHe S (2800®)— 300 MKal/jiM npH ycKopHromeM 
noxeHHHajie b 140 b — axih JiaMnbi HaKajiHBaHHsi c HBexoBofl xeMnepaxypoft 
7"=2800°. CorjiacHO (j3opMy.rie (2) § 2 h AaHHbiM o pacnpeAejieHHH sHepran 
B cneKxpax SBesA (rji. II, § 2), 3 x 0 cooxBexcxByex oSnxeft nyBcxBHxsjibHOcxH 
,a,aHHoro {|-'OT03JieMeHTa ajih sBesfl cneKxpajibHoro xHna AO (Bue axMocipepbi) 
S (,40) = 1200 MKa/,aM. HocKOJibKy b tJjopMyjiy (3) § 2 bxoahx oxHOCHxeJib- 
HaH cneKxpajTbHaH HyBcxBHxejibHocxb, Koxopyio mm onpexiejiajiH xojibKO ajih 
B cell 3JieKxpo(|30TOMexpHHecKOH ycxanoBKH b HejioM, xo npHBeAeHHoe sHaqeHHe 
{AO) cooTBexcTByex He oxAejibHo BSHxoMy c})0X03JieMeHxy 03JI-2, a Bc.eMy 
,3JieKxpoc|}OTOMexpy. A xojibKO sxo h npeAcxaBjiaex HHxepec ajib AaAbHeHmero. 

AHajiorHHHbie anaqeHHH ajih sbesa cneKxpaJibHbix xhhob B3 h B8 OKasH- 
iBaiOTCH paBHbiMH: 

S(B3) = 1600 MKa/;iM h S(B8) = 1400 MKa/;iM. 

' 71, an pacqexa MHHHMaAbHoro HSMepHMoro (j)oxoxoKa c (|)0X03JieMeHT0M 
03/1-2 BOcnoAbayeMCH cj3opMyjioH (22) npcHeOperaa B03M0>KHbiM yBeAHqe- 
:HHeM cji^aroKxyauHH aa caex yAaptiOH HOHHsapHH (:v=i), a HMeHHo: 

2mhh, t, r = 8- r - F • 

.XIah y?Ke ycHjieiiHoro xeMHOBoro Toxa A, r= 1 • 3- lO-^^ a(CH. pHc. 14) h raso- 
iBoro ycHAenHH Ass 15 HMeeM: 

T, r = l-1.10-»a. 

'XlAfi SBesAbi cneKxpajibHoro xHna AO 3xo Aaex MHHUMaAbHO HSMepHMMH 
iCBexoBoS hoxok; 

0mhh 0.9-10“^^ AM, 

■Hxo cooxBexcTByex Ha 33-cm pe4)AeKTope ssesAe nopHAKa lO™. 

§ HccABAOBaHHe aAeKxpo(|)oxoMeTpa 

7I,ah Ka>KAoro SBesAHoro 3AeKxpo(J)OTOMexpa aoajkhh Obixb onpeAeAeHbi 
'CACAyiomHe ocHOBHbie xapaKxepHCTHKH: npoHHnaK)ui,aH cnocoOHOcxb, oOmaa 
HyBcxBHxeAbHocxb H HBexoBaH CHcxeMa. KpoMe xoro (|)oxoMexp AOAmen Obixb 
HCCAeAOBaii Ha ypaBHeene apKOCxH. 

OOpaxHMCH K paccMoxpeHHK) 3XHX xapaKxepHcxHK H onpeAeAeHHK) hx 
,AAh Hamero npHOopa. 

Hoa npoHHU,aiome|H cnocoOaocxbio 3AeKxpo4)OTOMexpHqe- 
CKOH ycxanoBKH mm OyAeM noHHMaxb xy i-ianOoAee cAaOyio sBeaAy cneKxpaAb- 
Horo XHna AOt SBesAHaH BeAHHHHa Koxopoft MOJKex eme 6bixb HSMepena c 
onpeAeAeHHOH, sapanee ycxaHOBAeHHofi, MHHHMaAbHoft xohhocxbio. Taxyio mh- 
HHMaAbHyio xoHHOcxb HpeAcxaBAHexcH ueAecooOpasHbiM ycxanoBHXb b coox- 
B6XCXBHH C HpHHHXHMH HaMH paHee yCAOBHHMH. 7I,AH HaHOOAbmeft AOHyCXH- 
Moli cpeAHCH omnOKH oAHoro hoahofo Ha6AK)AeHHa, cocxoamero hs qexbipex 
oxcnexoB, mm npHMeM BHaneHne paBHoe + 0’"025. 3xo cooxBexcxByex, one- 
bhaho, cpeAHefl omnOKe OAHoro oxcqexa ±0’?050. , J 
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54 

Tpn npHqHHbi Moryx orpaHHHHBaxb npoHHpaiomyK) cnocoGnocTb sjieKxpo- 
(jjOTOMexpa. 3x0 — nojieaHaa qyscxBHxeJibHocxb (JjoxosjieMeHxa, nojieanaH vyB- 
cxBHxejibHocxb ycHJiHxcjifl H s^xJ^G'Kx He6ecHoro (j)OHa. riepBbie hb hhx 6bi,;iH 
yjjce paccMoxpeHbi Buuie. 06paxHMcsi k xpexbeH. Sjxecb MHoroe aaBHCHx ox' 
Mexofla Ha6JIIOi^eHHH. B cjiyqae ecjiH Ha6jiK)fleHHH Be^yxcH no Mexo^y aapsizr- 

KH HJIH o6biqHbIM CnOC 060 M HO MeXOAy nOCXOHHHOrO OXKJIOHeHHH ^OXKpbl- 

BaH H BaKpbiBafl aaxBop npH6opa, e^^Ba-JIH 6yAex rtejiecooSpasHo Ha6jiiOAaxb^. 
BBesAbi, 3(j)4)eKX ox Koxopbix 6yAex MCHbiue, qeM 3(i>(|)eKX ox eJ)OHa. JX^xe b 
cjiyqaepaaeHcxBa 3 xhx 3(J)ct)eKxoB, 4 )oh AOJi>KeH Ha6jiK)AaxbCfi cxojib Hie xma- 
xejibHO, KaK H 3Be3Aa, a 3 x 0 SHaqHxeJibHO aaMeAJiHx h ycJioxfCHHx Ha6jiioAeHHfl. 
no3xoMy npH Ha6jiK)AeHHH npcAeJibHO cjia6bix SBesA no wexoAy nocxoHHHoro 
oxK.noHeHHH cACAyex npHMeHBXb ApyroH cnoco6. 3axBop npndopa ocxaexcsn 
. oxKpbixuH, a BBCBAa nooqepoAHO BBOAHXca h BHBOAHxea as paSoqeii AHa-r- 
(})parMfai. riojiyqaiomaaca paaaocxb oxSpocoB h Aaex 34)4)eKx ox SBesAH, ocbo- 
6o>KAeHbiH yjKe ox 34)4)6Kxa (|)OHa. FIocJieAHHH BbisbiBaex Jinuib CMeiaeaHe 
Hyjia rajibBanoMexpa, Koxopoe Mowex 6bixb JiexKo KOMneHCHpoBano, ahoo. 
BBeAeKHCM cooxBexcxByiomero HanDa>i<eHHa b uenb cexKii, ah6o HSMeneHneM 
anoAHoro conpoxHBaeHHa. npa oqeHb 6oAbmHx snaqeHHax apaocxH (|)OHa neSa- 
«r'o 34)cl3eKX MOJKHO KOMnencupoBaxb noAaqen Bcxpennoro noxeHUHaaa na 
BXOA yCHAHXCAa (cm. § 3). ripHMep nOAOdHbIX Ha6AIOAeHHH M0H<H0 HaflXH B 
pa6oxe E. K. Hhkohoboh [26] onpeACAaBmea A h e m HHxerpaAbHyiO' 
3Be3AHyK) BeAHqHHy Jlynu. OpoKHuaiomaa cnocodnocxb b CAyqae oqoHb. 
apKoro (})OHa xeopexaqecKH onpeAeAaexca ecxecxBeHHbiMH cj3AiOKxyan.HaMH 
nocAeAHero. CorAacno ^’opMyAe (12) § 2, 3 xh (|)AioKTyaij;HH 34 fiyAyr 
paBHbi: 

34= 1 ^*!— 54. 

FAe 34 — ecxecxBeHHbie 4)AK)Kxyau,HH 4>OTOTOKa ox SBesABi (»*), a 4 — 
(JlOTOXOK OT (JjOHa. 

Ha 4>opMyAbi (54) BHAHM, qxo 34)4)eKT (t)OHa He5a BcexAa aoakph ne- 
CKOJIbKO nOHHKaXb npOHHKaiOmyiO CnOCOSHOCTb 3AeKTpO(})OTOMeTpa, 0C06eK~ 
HO ecAH 4 > 4 • Sto He dyAex HMexb Mecxa xoAbKO b xom CAyqae, ecAH no- 
AesHaa qyscxBHxeAbHOcxb orpaHHqHBaexca ycHAHxeAeM (|)AiOKxyaHHH, oSyc- 
AOBAeHHbie HOCAeAHHM 5/^54- 

Mbi npenedperaeM (J)AioKxyau,HaMH (jjoxoxoKa, o6ycAOBAeHHbiMH Mepua- 
HHCM (})OHa. 3 xh {})AiOKxyauHH AaKe AAa caMbix MaAbix AHa(|)parM 6yAyx ne- 
cpaBHeHHO MeHbuie, qeM 34)45eKX ox MepuaHna bbcsa. 

OqeBHAHO, qxo 3(j)(j)eKx (j)OHa onpeAeAaexca pasMepaMH pa6oqeH AHa- 
(|)parMbi. Ho MHHHMaAbHbtH pasMep 3xoh AHa4)parMbi b cboio oqepeAb orpa- 
HHqHBaexca paAOM npHqHH. CiOAa oxHOcaxca: cxeneHb MexaHHqecKOH ycxoft* 
quBocxH nHxaromero HHcxpyMenxa h KaqecxBo ero qacoBoro xoAa, a xaKJKe- 
JKecxKOcxb onxHqecKOH CHcxeMH, b CAyqae npHMeneHHa rHAa. Ztaace npn He- 
coBepmeHHOH onxHKe nnxaiomero HHcxpyMenxa, pasMepbi a6eppaH,HOHHoro 
AHCKa 3Be3Abi spaA ah Moryx hxxh b cpaBHenne c nepeqncAeHHbiMH Bbime 
npHqHHaMH. HpaBAa, 3xo oxHOCHxca xoabko k pe4)AeKXopy. B CAyqae >Ke- 
p6(i)paKxopa xpoMaxHqecKaa a6eppau,HH MOJKex 6bixb HacxoAbKO BCAHKa aah 
KpaHHHX odAacxeH cneKxpaAbHoft qyBCXBHxeAbHOcxH SAeKxpocjDOXOMexpa, qxo 
OHa cymecxBeHHO orpaHHqnx MHHHMaAbHbifi pasMep padoqei! Ana^parMbfe 
.,(CM. HHJKe). 
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Annapaiypa 55 


HAeajioM SBesAHoro 3AeKTpo430TOMeTpa HBAaeTCH xaKOH, b KOTopoM npo- 
HHuaiomaH cnocofiHocTb onpeAeAHexcH ecxecTBeHHHMH (})JiiOKTyauHflMH (J)cto- 
TOKa. 3 to Tpe6yeT npaMeHCHHa HSMepHTeAbHofi annapaxypbi, Koxopaa AOAJKna 
Hcqepnaxb Bce bo3mo>khocxh, AaBaeMue {|)oxo9JieMeHxoM. OqeBHAHO, qxo '■leM 
M6Hee coBcpineHeH HcnojibsyeMbifl (f)oxo3AeMeHx^ xeM hhjkc xpedosaHHa k h 3- 
MepaxeAbHOH annapaxype. CxaHOBHXca 6eccMbicAeHHbiM npHMeHeHHe MexoAa 
sapHAKH B coqexaHHH c ycHAHxeAeM nocxoHHHoro xokh hah sAeKxpoMexpoH 
ro(jD(})MaHa. UeAecoo6pa3Hoe HcnoAbsoBauHe axoxo MexoAa cxaBHx HaH6oA6e 
AcecxKiie xpeSoBaHHH k (})oxo3AeMeHxy. 

PaccMoxpHM renepb Bonpoc o npoHHuaiomeH cnocodnocxH Hameft sabk- 
xpo/lioxoMexpHqecKOH ycxanoBKH. Bbime mh bhabjih, qxo MHHHMaAbHHfi, h 3- 
MepHMbiH (J)0X0X0K Rusi (|)oxo3AeiMeHxa 'J)3JI-2 paBHflexcH 1 • 1 • IQ-^^ a, qxo 
COOTBGXCXByeX 3Be3Ae AO- — ' 10”‘, MHHHMaAbHblft HSMepHMblH XOK AJIH HpH - 
MCHSiCMoro ycHAHxeAfl cocxaBAHex l-3-10-^*a. 3xo xaKAce cooxsex- 
cxBycT 3Be3Ae ~ 10’". Pa6oqaH AHa(})parMa 3 AeKxpo(})OxoMexpa Dg HMeex 
HAomaAb paBHyio 3,2 Q'. Cxoab sHaqHxeAbHbifi pasMep pa6oqeH AHatjjparjvibi 
ooycAOBAHBaexcH HecoBepmeHcxBOM qacoBoro xoAa naujero pe(})AeKxopa, o 
qeM roBopHAOCb y>Ke b § 1, a xaKAce HCAOcxaxoqHOH KecxoKOcxbio KpenAenna 
o6ohx BcrioMoraxeAbHbix sepxaA pe4)AeKTopa. 

3c})4)eKX (j)OHa He6a ajih pa6oq6H AHa(f)parMbi, BKAioqafl h 3(|)(})eKX pacce- 
HHHH cBexa sepKaAHMH pe4)JieKxopa, oKasaAca BecbMa sHaqHxeAbHbiM — no- 
paAKa9«*5. 3xoMy 3(|)4)eKxy 4)OHa cooxBexcxByex cbcxoboh hoxok nopaAKa 
1.7.10-1^ ;IM HAH tJjOTOXOK ~2.10-i«a. rioCKOAbKy 3C})(}3eKX ({jOHa 9KBHBa- 
AeHXCH yBCAHqeHHio xeMHOBoro xoKa, bhahm, qxo b ashhom cAyqae oh Aacx 
AHUib oqeHb HesHaqHxeAbHbiH 3(|)cj3eKX. He npeAcxaBAaex xpyAa noAcqHxaxb, 
qxo npeAeAbnaa BeAHai-ina, orpaHHqHeaeMaa (jjAioaxyauHaMH (J)OxoxoKa ex 
4)OHa He6a ,6yAeT (corAacHO (|)0pMyAe (16)) HMexb nopaAOK 

Hs paccMoxpeHHa Bcex 3xhx AaHHbix bhaho, qxo ajih 3AeKxpo(|)oxoMeTpa 
c (J)oxo3AeMeHxoM 03JT-2 xeopexnqecKaa npoHnuaromaa cnocoCHocxb HMeex; 
nopHAOK 10’" H orpaHHHHBaexca npaxxHqecKH b paBHofi Mepe h 4>OT03Ae- 
MeHXOM H yCHAHXeAeM^'. 

3to— peayAbxax kocbchhoh ouchkh. HpeAcxaBAaAO HHxepec nposeexH « 
HenocpeACXBeHHoe onpeAeACHHe npoHHuaromefi cnoco6HocxH^ B npHMeHenHH 
K sAeKxpoKOAopHMexpHqecKHM Ha6AK)AeHHaM ee moxkho hhhxh h3 BHyxpen- 
Hefi xoqHocxH onpeASAeHHa uBexoBbix sKBHBaAeHxoB bo3moh<ho doAee cAa6b;x 
3Be3A. K cojKaAeHHK) Mbi He HMeAH BpeMeHH npoBecxH cneuHaAbHbie Ha6AK>- 
ACHHa xaKHx 3Be3A. HnxepecyiomyK) nac openKy npoHHuaionieH chocoShocxh 
MOJKHO Bce >Ke HOAyqHxb HcxoAH H3 pHc. 53 (xA. V, § 1), Aaromero saBHCH- 
MOCTb cpeAHeft oujh6kh oahofo HaSABDAeHHoro uBexoBOro sKBHBaAenxa b 
tbyHKHHH BCAHqHHbi HadAKJAaBuiHxca 3Be3A. yqHXbiBaa, qxo 3 xh AaHHbie ox- 
Hocaxca k bocbmh oxeqexaM b KaJKAOM 4)HAbxpe h SKCxpanoAHpya, HesHaqn- 
xeAbHO, KpHByio pHC. 53, HOAyqaeM SHaqeHHe ~8’"5 aah SAeaxpoKOAopH- 
MexpHqecKHx naSAioAeHHH, x. k. 3toh sbcsahoh BeAHqnne 6yAex cooxBexcxBO- 

1 Oxciofla cjieayeT, mto npHMeneHHe c flannbiM ycHJiHTeJiew 6oJiee coBepmenHoro 
4)0T09JieMeHTa iie ftajio 6bi cymeciBenHoro noBMuienufl npommaiomefl cnocoOnocTH (Jjoto- 
weipa. 
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56 r ji a B a nepBan 


Baxb cpeflHHH oiuHSKa, paBHaH ± o"’025 ( b cooTBeTCTBHH c onpefleJieHHeia 
npoHHiraioiii,eH cnoco6HocTH, ^amibiM Bbiiue). V^HTbiBaa ^ajiee ^ito UBexoBOH 
SKBHBa^eHx, xaK>K6 cooxBexcxByrouiHH noHHXHK) npoHHuaiomeH cnocoSHOcxH, 
;ro;i)KeH onpe^:ejiHXbca hs flByx Ha6jiio;ieHHH (b pasjiHqHbix (J)Hjibxpax) no 
nexupe oxSpoca b Ka>KflOM, a xaK»:e npHHHMaa bo BHHMaHne, hxo norjiome- 
HHS B 4)Hjibxpax cocxaBJiaex okojio 1'", npnxoAHM k BnaHeHHio npOHHuaiomeH 
cnoco6HOCXH nopaflKa 9^5. T. o. Bce npoBefleEBbienaMH onen- 
KH corjiacoBaHHo npHBOflsix k saKJHoqeHHio, qxo npo- 
HHuaiomaH cnoco6HOcxb Haiuen 3JieKxpo(J)oxoMexpn- 
qecKOH ycxanoBKH cocxaBJiaex okojio AeBaxon c no- 
JI O B H H 0 H AeCHXOH BBeSAHOH BeJIHqHHbl. 

3aMexHM B saKjnoqeHHe, qxo KaqecxBO H3o6pa>KeHHH Bjinaex b OAnnaKO- 
>BOH cxeneHH na SBesAbi paajiHqHoft apKOcxH, nocKOjibKy 45'JiK)Kxyau,HH (Jioxo- 
xoKa, npoHcxoAamne HS-aa MepnaHna sbcba, nponopnnoHajibHbi aHaqeiraaisi 
({loxoxoKOB. BbiBaiox AHH, KOXAa oxSpoc na SBesAe cxojib aie cxa6HjieH, Kax n 
npH aaKpbixoM saxBope. Ho Sbmaex n xax, qxo npn coBepiuenHO acHOM Heoe 
npHXOAHXCH npeKpauiaxb Ha6jiiOAeHHa ns-sa qpesBbiqanHO cHJibHwx (JjjiiOKxy- 
aiiHH noKasaHHH rajibBanoMexpa, AocxnraiomHx npn HafijitoAennax sbosa naxn 
H Aa>Ke 6ojiee npoueHXOB. 

06ui,aa qyBCXBHxejibHocxb SJieKxpoiJioxoMexpHqe- 
CKOH ycxaHOBKH M0JK6X 6bixb oxapaKxepH30BaHa ox6pocoM rajibBano- 
Mexpa npH MaKCHMajibHon nojieaHofi qyBcxBHxejibHocxn ycnjinxeaia A-ifi 
3Be3Abi onpeAeJieHHOH BejiHqHHbi, nanpHMep 6'«0 cneKxpajibHoro KJiacca AO. 

HocKOjibKy o6maa qyBCXBHxejibHOcxb AannoH ycxanoBKH aaBHcnr ox 
iteAoro paAa i^aKxopoB: naKaAa ycHAHxeAa, qncxoxbi aepxaA pe(|)AeKxopa, 
H X. A-, TO AJiH sHaqeHHH o6meft qyBcxBHxeAbHOcxn mojkho Aaxb Aniub Heico- 
xopoe npHSAHaieHHoe snaaenne, cooxBexcxByiomee cpeAHHM ycAOBHHM naQAio- 
AeHHH. Ho SoAbiuero 3Aecb h ne xpe6yexca. 

ZtAa cpaBHeHHa MeaiAy co6oft paajinqHbix sjieKxpo^ioxoMexpoB uejieco:- 
oSpasHO Aasaxb o6myio qyBCXBHxeAbHOCXb, npHaeAennyio k KaKOMy HH6yAb 
cxaHAapxHOMy HHcxpyueHxy — nanpnMep, iwexpOBOMy petjiAeKxopy. J],Aa xaKO- 
ro pOAa noHaxHa npeAcxaBAaexca AeAecoo6pa3HbiM bebcxh xepMHH h o p- 
MajibHOH o6meH qyscxBHxeAbHocxH sjieKxpoijioxoMeTpHqe- 
CKOH ycxaHOBKH. 

onpeAeJicHHa o6ij],eH qyBcxBHxeJibHocxH nauiefi ycxanoBKH mh npo- 
H3BeAH paA HaSjHOAeHHH 3Be3A /jO 6e3 cBexo^iHJibxpoB. HojiyqeHHoe snaqeHHe 
OKaaaAocb paBHbiM: 

«(6“0; ss 450^ (J? = 5.4-10io om) 

AAH (Jb, n = 29000 acji/b (Ha 33 -cm peijiAeKxope) . CooxBexcxByioiij,aa Hop- 
Ma.ubHaH oOiAaa qyBCXBHxejibHocxb OyAex paBHa 4000^ . 

TIjih cpaBHCHHa npHBeABM 3HaqeHHH o6iu,eH qyBcxBHxejibHocxH aHaAornq- 
Horo sjieKxpocJioxoMexpa K p o h a [74], ycxanoBJieHHoro na 90 -cm peijiJieK- 
xope, pxHeceHHwe naMH xaKJKe k MaKCHwaAbHOH nojicanoft BOJibxoBoft qyBCX- 
BHxeJibHocxH ero ycHAHxejia (ae, n = 25000 ahji/b). 

C KajiHHHbiM (JioTosjieMeHXOM KyHU,a «(6“0; .,40) = 1340® (i? = 
= 6-5'10^‘’ om). 
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Annapaiypa 57 


C KHC/(opoAHO-n,e3HeBbiM (JjoToa^TeMeHTOM m{ 6“0; JO) = 1090® (i? == 
= 6*1'10 ^® om) (na 90 -cm pe(})JieKTope) . CooTBeTCTBeHHue SHaqeHHH Hop- 
Ma^bHOH o6meH ByBCTBHTejibHocTH SyAyT (oKpyrjieHHo) : 1600 ^ h 1400® Ae^- 

UBeTOpbie CBOHCTBa 3JieKTp0(})0T0MeTpHqeCK0g 
ycTaHOBKH HanOojiee nojiHo xapaKTepHsyioTCH cneKTpajibHofi qyECTBH- 
TeaibHocTbK) npHMeHHeMOH annaparyphi, aJifl onpeAejieHHa KOTopofi Heo6xo- 
tIhmo BbinojTHeHHe cneuHajibHbix .nadoparopHbix HccJieflOBaHHH. 

SnaHHe cneKTpajibHofi qyBcxBHTejibHocTH iiaex HcqepnbiBaiomHe cBe^eaHa 
o6 HccJieflyeMoft odJiacxH cnexxpa h o BKJiioqenHH b nee xex hjih hhhx HHxeH- 
' CHBHbix jiHHHft H nojioc noxjioineHHH, HenpepbiBHOxo norjiomeHHa sa rojiOBaMH 
cepHH H X. Pacnojiaraa jraHHbiMH o cneKxpajibHofl qyBCXBHxejibHocxH, hosc- 
HO npoBecxH h pa/i xeopexnqecKHx pacqexoB no 34)(j)6Kxy adcojiroxHofi BeJin- 
qHHbi, ecxecxBeHHoft ancnepcHH UBexa SBea/r, BJinanHio nadupaxejibHoro oc- 
.jiad.iieHHH cBexa b aeiviHOH axMoc^jepe n x. n. 

/IjXH 3Be3flHO-cxaxHcxnqecKOM KHxepnpexan,HH pesyjibxaxoB aJiCKXpOKOjxo- 
pHMCxpuqecKHX nadJiiOfleHHH h, b qacxHocxn, ajib onpeAeAenna odmero koc- 
MHqecKoro norAomenna, odycAOBAennoro nadHpaxeAbno norAomaiomeft Maxe- 
pHen, neodxoAHMo n Aocxaxoqno xapaKxepusoBaxb HsdnpaxeAbHbie CBoftcxea 
npuMenaeMoft ycxanoBKH (aab KaacAoro h 3 CBexo(})HAbxpoB) neKoxopon onpe- 
lAeAeHHOH ocpeAHennoH aahhoh boahh. B KaqecxBe xaKon aahhh boahh b ah- 
xepaxype Bcxpenaioxca: 3(j)4)e«xHBHaa, aKBHBaAenxnaa, cpeAnaa n H30(j30XHaa 
AJiHHbi BOAH. yA{e oaho 3X0 nepeqHCAeHHe noKasbmaex doAbuioe MHoroodpa- 
3He npHMeHaeMbix ocpeAHeHHbix a^bkh boah. HnorAa Bcxpeqaexca n npaiviasi 
nyxaHHpa b hx odosHaneHnax. riocxapaeivica bhccxh ciOAa neodxoAHMyro ac- 
Hocxb. Haiw npeAcxaBAHexca nandoAee iteAecoodpasHon cAeAyiomaa cHcxeMa 
■odosnaqenuft ajih ocpeAHenubix ajihh boah. FIoAHepKneH, qxo ona pacxoAHxca: 
c CHCxeMOti, npeAAOAfeHHoii CxpeMrpenoM b Handbuch der Bxperimen- 
•talphy^ik [112]. 

CpeAHflfl AJiHHa BOAHbi onpeAeJiHexcH ypaBHenneH; 

A2 

j\a{X)dk 

X„. - 4 

A2 

fa(X)dX 

Xi 

FAS (j(X)cneKxpaAbHaa qyBCXBHxeAbnocxb npHRienaeMofi annapaxypbi, a n 
Xj aahhh boah, onpeAeAHioiHHe ee rpaHHHbi. CpeAHaa AJinna boahh, dyAynn 
BSBemeHHOH no cneKxpaAbHOH qyBcxBHxeAbHocxH, xapaKxepnsyex annapaxypy 
''^esoxHOCHxeAbHO K pacnpeAeAeHHio sHepran HSMepaeivioro HcxoqHHKa Ayqn- 
CXOfi SHepFHH /(X). 

X[eficxByK)UJ,aa aahhh boahh i 

fXu/(X) dX 

. (56) 

/'2 

J la (X) dX 

Xi 
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r/ie w(X) — HOHOxpoMaTHqecKHH ^leficTByiomHH ootok, paBHbift a(X)/(X> 
(cm. Bfaiiiie) , ecTb o*ieBH.5Ho Ta .^Jinna bojikh, KOTopan BSBeiueHa no ztCKcrByio- 
mcMy noTOKy. B oTJiHMHe ot cpeOTeii, fleflcTByiomaH AJinna bojihw aaBHCHT ot? 
pacnpej^ejieHHH SHeprHH b cneKTpe HcioqHHKa I{Xy. 

3c})4)eKTHBHaH AJIHHa BOJIHbl 




TAc n (X) — ecTb peaKUHH npndopa Ha MOHoxpOMaTHqecKoe HSAyncHHe Aai.r- 
Koro HCTOHHHKa. Ajih 3AeKTpo(|)OTOMeTpa 3T0 6yAeT OT6poc raAbBaHOMexpav 
AJIH ffjOTOHAacTHHKH — noqepHeHH6. 3(J)4)eKTHBHaH AJIHHa BOAHbl Aaex, CAe- 
AOBaxeAbHO, ry AAHHy boahu, KoropaH BSBemeHa no peaKUHH npH6opa. 

JXjih 4)0T03AeKTpHMecK0H annapaxypbi, ofiAaAaiomefi nponopuHoaajib- 
riiocxbK) ox6pocoB AeflcxByioiUHM ncxoKaM, hmccm oqeBHAHO: 

«(X)~w(X) 

H,. CACAOBaxeAbHO, 

Xfiff ~Xwi* 

PaccMoxpeHHbie aahhh boah pasAHHaroxcH MeJKAy co6oh ahuib no xapaKr 
xepy B3BeuiHBaHHH aahh boah H3AyqeHHH, BocnpHHHMaeMoro Aannoft anna- 
paxypcfi. 

HecKOAbKo oxAHHHa no CBoeMy onpeAeACHHio H3o4)oxHaH AJinna bcahu 
( Xi), BBeACHHas B acxpoHOMHHecKyio npaxxHKy B p h a Ae m [51] h noAynnB- 
maa b nocAeAHee BpeMs HSBecxHoe pacnpocxpaneHne. H3O(|)0XHafl AAHHa boa- 

Hbi onpeACAHexcH ypaBHCHHeM 

/.j Xj 

/a(X)7(X)JX jw(}.)dX 

m - - ; r (“> 

/-i As 

j'a(X)(/X j<j{X)dX 

A Xi 

H Aaex AAHHy boahu xoro cneKxpaAbHoro MOHOxpoMaxHnecKoro noxoxa b 
C nCKXpe HCXOMHHKa, KOXOpWH HBAHeXCH B3BenieHHbIM OCpeAHCHHeM no cnoK- 
xpaAbHOH qyBcxBHxeAbHocxH annapaxypbi. CymecxBeHHbm npeHMymecxBosr 
H3 o 4)OXHOH AAHHbl BOAHbl HBAHCXCH B03MO>KHOCXb XOXH H BBCbMa TpySOFO, HO 
HenocpeAcxBeHHoro h oneHb 6bicxporo ee onpeAeACHHH 6e3 cnen,HaAbHoro 
HsyqeHHH HsdnpaxeAbHbix cbohcxb annapaxypbi. 

Ecah aah AByx 3Be3A mm 3HaeM oxHocHxeAbHoe pacnpeAeACHHe sHepran 
b hx cncKxpax, BbipaAreHHoe b pasHocxH hx MOHoxpoMaxHqecKHX SBesAHMX 
BeAHHHH Ani{X), XO npH6AH>K6HHbIM SHaHCHHeM X,' SyABX XO SHaqeHHe X, 
AAh Koxoporo HMeex Mecxo cooxHomeHHe 

Am(Xi) = Am, (^ 9 ) 

1 noHHTMe AeflcTByromeft aahhbi boahbi BBefleHO TEKHte K. B. Ko c t w ji e b m m,j 
(b ero KEHAHAETCKOft AHCCepTEAHH). 
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Annapaiypa 59 

rAe Am ecxb pasHOCTb HHierpajibUbix sBesAHbix BeJiHMHH, onpeAeJieHHaa ajih 
AaHHfaix seesA b AaHHOH UBeiOBOH CHCxeMe. 

HanoMHHM 3TO HSBecTHOe nojiOMeHHe. Odosnaqaa qepes /(^, X) = 
= /(>.)/) pacnpeAeAeHHe sneprHH b cneKxpe SBesAbi na seHHXHOM pac- 

CT05JHHH z (Ha KOTOpOM npoHSBOAHTCH HadAioACHHe) HMceM corjiHCHO onpe- 
AeAeHHIO H30(J)OTHOH AJlHHbl BOAHbl (58): 


Aj Xa 

f Hz, H a (X) dl = 1 iz, Xi, .) f a (X) dx. (^°) ' 

h H 

Mbi A06aBHAH K o6o3HaqeHHio X< HH/j,eKC X*-, ^ aab tofo, qTo6bi noA- 
qepKHyTb, qxo HsoiJiOTHaH a^ihkh boahm, saBHca or AeflcTByiomero noTOxa, 
SaBHCHT H OT 3eHHTHOrO paCCTOAHHH, Ha KOTOpOM HpOHSBOAHTCH Ha6AlOAeHHO. 

IlepexoAH K 3Be3AHbiM BeAHBHuaM, HMeeM corAacHO (60): 

X, 

Me — WniXi, s) — 2.5 log f a (X) r/X -)- C, 

X, 

P^e — HHTerpaAbHaH BeAHHHHa SBesAbi b Hauieft CHCTeivie Ha seHHiHOM 
paCCTOHHHH Z', z) MOHOXpOMaTHqeCKaSl SBCSAHaa BeAHHHHa, COOT- 


BexcTByiomaH h3o4)Othoh aahho boahm ; C — KOHCTaHTa, saBHCHman or 
HyAbnyHKTOB o6eHX chctcm — HH xerpaAbHOH h MOHOxpoMaxHqecKoft. OObb 
AHH 5IH 3xy KOHCXaHXy C KOHCXaHXOH 


■— 2.5 log f (j (X) dX 


B OAny, o6o3HaqaeMyK) k, HMeeM: 

m, = mHXi, z) + k. (°'' 

KoHcxaHxa k ne saBHCHx ox pacnpeAeAeHHH anepxHH b cneKxpe seesAbi, a 
'saBHCHX xoAbKO OX HsOHpaxeAbHbix CBOflcxB annapaxypbi. FIoaxoMy k 6yner 
OAHHaKOBO AJIfl BCeX 3Be3A. 

)lAfl Apyrofi 3Be3AbI, HaSAKDAaBUieHCH Ha XOM >Ke seHHXHOM paCCXOHHHH 
Z, HMeeM oqeBHAHo: 

m'* == m'liX'i, s) k (62) 

xAe X'i, a 6yAex oxAHqaxbca ox X«, ^ sa cqex pasAHnna b pacnpeAeAeHHH anep 
XHH B cneKxpax o6eHX sbcsa. 

EcAH nOAOJKHXb npHOAHMCHHO, HXO 

X',. = X,. 

xo xoxAa ^... 

Am, = Am.fXi, .), (®^1 

HOCKOAbKy AaAee (npn CAeAanHOM npeAnoAOXxeHHH) : 

nh (Xj, a) “ ?»u (Xj, s) -f- 5! (Xj, a) F{z) 
m'l (Xi, ,) = m'o (X», s) -p « (Xj, z) f (?) 

TO, CACAOBaxeAfaHo: 

Aij;, = Am„ (X,-, «), (^^) 

qxo H AOKasbiBaex BbicKaaaHHoe Bbime noAOJKeHHa 

ripaKXHqecKoe, HenocpeAcxBeHHoe onpeAeAenae h30(J)Othoh aahhu boahh 
annapaxypbi h ocHOBbiBaexca Ha ypaBHCHHH (65). 
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FjiaBa nepBa, 


HaSjiiOAaeTCH pasHOCTb HHTerpajibHbix BejinqHH ;iByx SBesA c HSEecTHbiM 
pacnpeAejieHHeM 3HeprHH, HaxoAHmnxcH Ha oahom sLhthom paccTOHHr 
daieM noAOHpaeTCH Ta AJiHHa bojihm, ajih KOTopoft paanocTb MOHoxpoMaTF- 
HeCKHX BejIHHHH paBHHeTCH HagjIIOAeHHOH paSHOCTH HHTerpajibHbix. Sxa AJIHHa 
BOAHbi H Aaex npH6jiH*eHHoe BHaqeHHe hckomoh CoBepmeHHo oneaHA- 

HO, qxo 9X0 3Ha4eHHe AOJIJKHO 6bIXb XeM 6jIH>Ke K HCXHHHOMV, HCM 6jIK/Ke 
pacnpeASjxeHHH aneprHH o6eHx SBesA. Ho xeiw Menee xoHHbiM cxanoBHxcH on- 
peAejieHHe h30(J)othoh ajihhh bojihh. Hpii hojihom coBnaAeHHH pacnpeAeJie- 
IIHH SHepxHH saAaqa cxanoBHxcH HeonpeAeJieHHoft. 3to ogcxoaxejibcxBO h or- 
■paHHqmaex xoqHocxb HenocpeACXBeHHoro onpeAejieHHs HsocjioxHbix ajihh 
BO.IIH. HpaKTHqecKoe 3HaqeHHe noAo6Hbix onpeAeJieHHH CHH>Ka6xcH eme h rew, 
j^O HaHAeHHaH H30(|)0XHa5I AJIHHa BOJIHbl SaBHCHX ox 3eHHXH0r0 paCCXOHHHJI. 
HoaxoMy noAqepKHBaeM, qxo ueHHocxb hohhthh H30(j)0XH0H ajihhh boahm 
3aK.inoqaexcH b bobmojkhocxh oqeHb 6bicxporo nojiyqeHHH npH6jiH>KeHHOH xa- 
paKXepHCTHKH HBeXOBbIX CBOHCXB CHCXeMbl, OCHOBbIBaiOmeHCH JIHUJb Ha OAHOH 
X^paBHeHHH 6jiecKa napu 3Be3A (B3HXbix H3 KaKoro jih6o cneKxpoiJioxoMexpH- 
qecKoro Kaxajiora, nanp. [73]). 

OxMexHM o6cxo5ixejibCTBO, orpaHHqHBaiomee b HOKOxopbix cjiyqanx bos- 
'MOIKHOCXb HOJiyqeHHH H30(jD0XH0H AJIHHH BOJIHbl. OqeBHAHO, qXO OAHOSHaqHOe 


onpeAeJieHHe X; OKaabmaexcH HeBosMOJKHHM .b xex cjiyqaHx, kofab npn He- 
MOHOTOHHOM XOAe I a) B oSjiacTH cneKxpajibHOH qyBcxBHxeAbHocxH Hccjie- 
AyeMOH annapaxypbi naxoAHTCH 6ojTee oahoxo SHaqeHHH ajihhh bojihh X; 
yAOBJiexBop5iioiii,ero cooxhohjchhio (58): 


X, 

j<j{X)I{X)dX 



f G(X)dX 

\ 


C HOAodHHM cAyqaeM mh BcxpexHMCH b AajibHeflmeM. 

KaKan Hce ocpeAHeHHan AJiHHa boahh AOAHiHa 6bixb BSHxa npn paccMof* 
peHHH BOnpOCOB HOrAOmeHHfl B MeH<3Be3AH0H MaXepHH? 

0 duj;eH 3 BecxH 0 , qxo npa npoxoxKAeHHH nyxH dr b cpeAe c hjicxhoctbio 
S (r) H K09(])(j)HHHeHXOM HOrAOmeHHH k (X, r) (aaBHCHIAHM B CaMOM odmeM 
c,qyqae Kan ox ajihhh bojihh X, xan h ox paccxoHHHfl r) MOHoxpoMaxHqe- 

•CKHH AeficxByioiHHH noTOK w(X) = a(X)/(X) HCHHXHBaex norjioiHeHHe no 3a- 
KOHy 

dw (X) = — k (X, r) lu (X) 5 (r) dr 

:h, cjieAOBaxeJibHO, 

r 

(X, r) 8 (/■) dr 

w (X) = Wo (X) e" , (66) 

tag Wo (X) ecTfa MOHoxpoMaxHqecKHii AencxByiomHH hoxok, cooTBexcTBytomHili 
HcxHHHOMy, HeHCKanceHHOMy norjiomeHHeM, pacnpeAejieHHio aneprHH b cneK- 
Tpe 3Be3AbI I(X). 
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Annapaiypa 


PaccMOTpHM cjiyqafi nesaBHCHMocTH k(l) or r, npHHHMasi, cjie;ioBaTer[bHO, 
VTO cj)H3HqeCKHe CBOHCTBa qaCTHU, Me>K3Be3AHOH CpeAbI nOCTOHHHbl Ha npOTH- 
>KeHHH Bcero nyTH P 

Oc.aa6jieHHe MOHOxpoMaxHqecKoro ;ieHCTByK)mero noxoKa, BbipaxKeHHoe 
B 3Be3iXHbIX BeJIHHHH Sy/teX, OqeBHAHO, Ha OCHOBaHHH (66) 


Am, =-2.5 log—,, = 1.086^(1) [§ (r) = a (X) §r (67) 

o 

[a(X1 = l.086^(X)] 

Ffle § ecxb, oqeBHflHo, cpeflHHH njioxHocxb norjiouraiomefi MaxepHH ajih abh- 
■'Horo onxHHecKoro nyxH^, Bee axo — o6meH3BecxHbie cooxHomeHHH. 

B cjiynae HeMOHOxpoMaxHHecKoro, cjiojkhoxo HajiyneKHa mh xaKJKe xoxhm 
npeAcxaBJiHXb o6LH,ee norjiomeHHe c})opMyjiOH anajiorHqHOH (67), a hmchho: 

Ani = a5-r —1.0S6k- 5 -r (68) 

HeoGxoAHMO flJiH 3X0X0 oxBexHXb Ha Bonpoc: KaxoBo aojijkho 6bixfa 3HaqeHHe 
k, ecjiH HaM H3BecxHbi sHaqeHHH MOHOxpoMaxHqecKHx K03(|)4)Hu,HeHX0B nor- 
jiomeHHfl kiX)? 

ypaBnenne (68) M0>Kex 6bixb npeAcxaBJieno b bhac 

w = (69) 

XAC w n Wo o6m,He AeHcxByromHe hoxokh, pasHbie Kan mm homhhm, coox-- 
BexcxBeHHo: 

7.2 ■ 7., 

w —jw(X}dX H Wo =Jwo(X)dX. 


CoxjiacHO (69) HMeeM: 


; = Woe-^^’' = fwo(X)e-^(^>^-’'dX. 


/I,H4)4)epeHUHpyH o6e cxopoHbi axoro ypaBHeHHH no r, naxoAHM hckomo© 

BbipaH<eHHe ajih k: 

/•2 

jk(X)w(X')dX 

k = —b—. — r^;(X)w(X) dX. (70) 

H W ,] 

J w (X) dX 

A, 

Mbi bhahm, cjieAOBaxejibHO, qxo h AJia cjioxkhofo noxoKa mm M 0>i<eM 
nOJIbSOBaXbCH HSBeCXHMMH cj30pMyjiaMH AJIH MOHOXpOMaXHqeCKOFO nOXOKa 
eCJIH XOJIfaKO BMeCXO MOHOXpOMaXHqeCKOFO K03(j)(|)HHHeHXa HOFJIOmeHHH B3HTb 
exo cpeAHee snaqeHHe, BSBemeHHoe no AeficxByiomeMy noxony (oxHFqeHHOMy- 
3c})(})eKxoM noFJioipeHHH) coFAacHO ypaBHeHHK) (70). 

* OtO HBJISeTCfl TOJIbKO HeKOTOpblM npH6jlH>KeHHeM [37]. 

^ BecbMa qacTO fl(A)'S oripeAeJiflior iok cpeAHHft K094)ctiHUHeHT norjiomeHHH na 
eflHHHuy nj'TH mjhi aanHoro HanpaBJienHsi h flaHHoro paccxoHHHn b npocxpaHCTBe, noaa 
raa a (A) § = .^ (X, r). 
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'■^2 rjiasa nepsaH 


Tenepb mh mojkcm OTeexHTb h Ha nocraBjieHHbiH panee Bonpoc o tom 

KaKaH OCp6/^HGHHaH tlJIHHa BOJIHbl ^OJI>KHa npHMGHHTbCfl B 3BG3a^H0t-CTaTHCTH- 
HeCKHX HCCJieflOBaHHHX^. 

3x3 flJIHHa BOJIHbl, KOTOpyK) MbI 0603HaHHM qepe3 Xe H HasOBGM 3 K- 
BHBaJieHTHOft JIJIHHOH BOJIHbl, AOJIJKHa, OqeBHJIHO, YAOBJieXBOpHTb CO- 
OTHoiuGHHio k(^Xe) = k, OTKy^a HMeGH cjieflyiomee ypaBHenne ,n;jifl ee onpe- 
AejieHHH: ^ 

k{Xe)= — (X) w(X) afX. (71) 

A 

B cjiyqae ecJiH A(X) mojkho npe^cxaBHXb cooxHouieHHHMH 

k(X) = bX~'' HJin k(X) a + bX~”, (72) 

TO Xe 6yneT onpeflejiUTbCH h 3 cooxHomeHHH 



3x0X HOBblH OCpejIHeHHblH BHJl JIJIHHbl BOJIHbl 3aBHCHT OqeBH/;HO HG 


xojibKO OX AeHCXByiomGro noxoKa, a, cjiGAOBaxGJibHO ox ct(X)/(X), ho h ot 

aaKOHa H36HpaXeJIbHOrO nOrjIOIHGHHH B M6H<3BG3fl,HOH MaXepHH ox XapaKXG- 

pa aaBHCHMocxH k(X) h, b qacxHocxH ,ox anaqGHHH noKasaxGJiH n b CJiyqac 
npHMGHHMOCXH ^^opMyjibi (72). 


riocKOJibKy B 4)opMyjiy (70) bxoahx anaqGHHH AeftcxByiomHx hoxokob nofl- 


•• BeprUlHXCH AeftCXBHIO MCiJKSBGSJIHOrO nOrJIOIHGHHH, TO, OqGBHAHO, qxo Xe 3d- 


BHCHT, XaKJKG, H OX OHXHqGCKOrO HyXH AO 3BG3AbI. OAHaKO, AJIH CpaBHHXGJIb- 
HO 6JIH3KHX 3BG3A C KOXOpbIMH MbI HMGGM AejIO B HaCXOHIAeft pafiOTG, pac- 
CMaxpHBaGMblfi 34)4)GKX SyAeX HGBHaqUXGJIGH H B HGPBOM npH6jIHH<eHHH HM 
'.MOJKHO npGHGOpeqb. 


, OxMGXHM nonyxHo,qTo ajih abjigkhx 3bg3a 6 yAex cKaabiBaxbCH 3(j3c{)GKx 
anajiorHqHbiH s^xjjGKxy Oop 6 ca, naSjiiOAaeMOMy b bgmhoh axMoc^epe 
•tCM. HHJKG). ripH HajIHHHH H36HpaTGJIbHOrO HOFJIOmGHHH B MGH< 3 BG 3 AHOfl .CpG- 
Ae, CBGT 3B63AbI OyACX MGHflXb CBOfi COCXaB HO MGpG yBGJIHHGHHH OHXHqGCKO- 
ro nyxH b cxopoHy OojibiuGro yMGHbmGHiiH hhxghchbhocth kopoxkobojihobo- 
ro H3JiyqGHHH. BcJIGACXBHC 3TOro HHXGXpaJIbHblft K034)(J)HLI,HGHX norJIOIAGHHH 
AJIH MG}K3Be3AHOH MaXGpHH, OnpeAeJIflGMbllt no 60 JIGG AaJIGKHM 3BG3AaM, AJIH 
KOTOpbIX OnXHqGCKHG HyXH 6 yAyX OojIbUiHMH, AOJIJKGH HOJiyqaxbCH MGHbUIHM, 
qeM OnpGAeJIHGMblH no OoJIGG 6jIH 3KHM 3BG3AaM. 

WxaK, nojibayncb dohhxhgm SKBHBajiGHXHOH ajihhbi bojihm, mh h AJia 
■ 'C.rio>KHoro HajiyqcHHH nojiyqHM coBcpiUGHHo cxporo cJ^opMyjiy: 

Am;= fl5r= 1.086^(X,) §-r -|- a (X8)-5-r, (74) 

^HaJiornqHyio ({lopMyjie (67) ajih MOHOxpoMaxHqGCKoro H3Jiyq6HHH. 

Mbi bhahm, cJiGAOBaxejibHO, qxo npn nayqGHHH 
KOCMHqecKoro norjiomGHHa hbao nojibaoBaxbCH 3 k- 
BHBajIGHXHOft AJIHHOH pOJlHbl, 3 HG ApyTHMH, 06 b{q- 
HO npHMGHHGMblMH, BHAaMH OCpGAHGHHblX AJIHH 
BOJIH. 

1 Ha HenpHroflHOCTb flJia sioro neHCTByiomefl (b Hauiein cjiyqae h 3())ct)eKTHBHoft) 
_n,JiHHbi BOJIHbl yKasbiBajiocb xaKJKe CnpcoM [94], 
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Annapaxypa 


TtjiH onpeflejrenHsi HeoSxoAUMO snaTb H 36 HpaTejibHbie cBoflcTBa an- 
■napaTypbi — ee cneKTpajibnyio nyncTBHTejibHOCTb S'X). CjieayeT oTMerntb, 
nro SKBHBajieHTHaa ^nna bojihh 6yfleT Majio OTJinnaTbCH ot cpeaneft, Aeii- 
■ CTByiomeH H 3c}3(})eKTHBHOH AJiHH BOJiH, ecjiH rpaflHeHT pacnpeAeJieHHH anep- 
THH I(X) B o6jiacTH cneKTpaJibHOH qyBCTBHTeJibHOCTH annaparypbi HeBe.iHK. 
3to oneBHOTo ns c|)opMyji (55), (56) n (57). 

Ha ocHOBaHHH H 3 Jio>KeHHoro BH/rnM, nro npnxoAHTCH 6 e 3 ycA 0 BH 0 npea- 
nonecTb nccJieAOBaHne cneKTpaAbHon nyBCTBHTe-jibHoc™ annapaTypbi ne- 
'inOCpeflCTBeHHblM OnpeAeAeHHHM 3 (|)(|)eKTHBHOH HAH H 30 (})OTHOH AJIHH BOAH.; 

He cABAyeT 3 a 6 biBaTb, hto Aa 6 opaTopHoe onpeAeAenne H 36 HpaTeAbHbix 
CBOHCTB annapaxypbi mo>kho 6e3oroBopoHHo HcnoAb30BaTb aah AaAbHeft- 
BieH acTpoHOMHHecKOH HHTepnpexauHH ahuib b cAvnae npHMeneHHH pecjDAex- 
jxopa B KanecxBe nHxaromeH cncxeMbi. Hpn HcnoAb30BaHHH pe4)paKxopa 
*BcerAa ecxb onacHOCxb, nxo H3-3a xpoMaxHnecKOH a 6 eppauHH KpaHHHe AynH, 
i,HanpHMep yAbxpacJ)HOAexoBbie, BbiHAyx nacxHHHO aa npeAeAbi AHa(J)parMbi 
noAH sAeKxpocjDoxoMexpa. 3xo npHBeAex k necooxBexcxBHro paccHHxaHnoro 
•Ha ocHOBaHHH AaSopaxopHbix H3MepeHHH H 4)aKXHHecKoro — AeHCXByioui,Hx no- 
xoKOBty(A>, Hxo B CBOio onepeAfa npHBCAex k HesepHOMy SHaqeHHK) aah 3Kbh- 
'iBaAeHXHOH AAHHbl BOAHbl, nOAynaeMOH Ha OCHOBaHHH Aa 6 opaXOpHbTX AaHHblX. 
HoAoSHoe HBAeHHe 6 biAo o 6 Hapy>KeHO XanxepoM, MapxHHOM h 
Axkhhcohom [44] b pa 6 oxe 3 a b h 158]. 

npH Aa6opaxopHbix onpeAeAeHHHx H36HpaxeAbHbix cbohcxb sAeKXpo- 
(JioxoMexpHHecKOH annapaxypbi o6bi'iHO onpeACAHiox paaAPAbHo cneKxpaAb- 
fflyio uyBcxBHxeAbHOcxb (jDOxosAeMenxa cpiX), cneKxpaAbHyio npoapanHOcxb 
iipHMeHHeMbix (^HAbxpoB— /fA] a xaK>Ke noxepH b onxHKe— O aH98. 48. 671. 
CneKxpaAbnaH nyBcxBHxeAbHocxb Bcefi 3 AeKxpoc|)oxoMexpHHecKOH ycxaHOBKH 
noAy'iHXCH, OHeBHAHO, B peayAbxaxe nepeMHOxieHHH Bcex sxhx (pyHKUHH; 

a(A) = Oa)/(A)9(X) (?5) 

HandoAbiJiHe xpyAHOcxH BcxpenaioxcH npn onpeAeAeHHH O (X). 

OHAbXpbl HCCAeAyWXCfl, oSblHHO, B napaAAeAbHOM CBCT©, HXO He coox- 
BexcxByex ycAOBHHM hx ycxanoBKH b sAeKxpoijioxoMexpe, ocymecxBAHeMOH 
■'■BcerAa b cxoAHineMCH hah pacxoAHineMCH nynKax. B 3xom CAynae sqxpeK- 
xHBHafl xoAiAHHa ({iHAbxpa 6yAex, xoxa h oneHb HeananHxeAbHO, ho bc© >Ke 
necxoAbKO SoAbuie, HeM npn ©ro HCCAeAOBaHHH b napaAAeAbHC^ CBexe. At©H- 
^.CXBHXCAbHO H3 pHC. 18 BHAHM, HXO 3(|)([)eKXHBHaH XOAIAHHa (pHAbXpa AAH 
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PjiaBa nepBaa 

oceBoro pacxoAHmeroca cBeTOBoro noTona dyAex pasna 



TAG /(p) nyTb CBexoBoro Ayna b (J)HAbxpe ajih paAHyca p, paBHuft o^eBMAHO 
/sec (Jj. OepexoAH k nepeMennoH (|) h BbinoAHHH HnxerpHpoBanne, naxoAHM a-'is 

OXHOCHXeAbHOrO BHaiieHHH 34 j(j 3 eKXHBHOH XOAmHHbl (^HAbXpa: 

teff 2 

— = — cotg» (sec “4) — 1 ) (76) 

B laSAHue VI npHBeAeHbi anaqeHHH oxHocaxeAbHo yBeAHqeHHst 3(|)q)eK- 

o - 

THBHOH XOAIAHHU (])HAbXpa — AAH pHAa CBeXOCHA nHXaiOmeH CHCXeMbi; 

*0 

PaCCMaxpHBaeMblH StjjcJjeKX CXaHOBHXCa CKOAbKO-HH6yAb CymeCXBeHHbIM 
AHiub AJisi oqeHb SoAbiUHX anepxyp nyqKa. B cAyqae HauiOH CHcxeMbr 
(i)/F= 1/15) H npHMeneHHH cxeMU BbixoAHoro spaqKa (yMeHbmaromeit' 
pacxojKAeHHe noxoKa, naAaiomero aa 4>HAbxp) paccMoxpeHHbiii acpcpexx hh- 
KaKoro SHaqeHHH He HHeex. 


Ta6jiHua VI 

DIF 

f 

1/10 

0.0 «/„ 

1/5 

0-3 7o 

1/2 

0.5 o/o 


HccAeAOBaHHe H36HpaxeAbHbix CBoftcxB Hamero ^^oxoMexpa mh hochh- 
xaAH LiieiJiecoo6pa3HbiM BecxH b ycAOBHHx bosmojkho 6oAee 6ah3khx k ycAo- 
BHHM Ha6AIOA6HH&. MbT OXKa3aAHCb OX paSAeAbHOXO HCCAeAOBaHHH OXABAb- 
Hbix sAeMeHxoB 3AeKxpo(J)oxoMexpa, npeAHoqxH HccAOAOBaxb ero cneKxpaAb- 
Hyio qyaCxBHxeAbHocxb b acaom, khk 6e3 cBexotJjHAbxpoB, xan h c o6ohmh 
iipHMeHaeMbiMH cj)HAbxpaMH BG3 H GGll. rioAoSHoe HCCASAOBaHHe HMeex 
SHaqHxeAbHbie npeHMymecxBa, nocKOAbKy OAHOBpeMeHHo yqHXbiBaioxcH, 6e3 
KaKHx-AHSo AonoAHHxcAbHbix H3MepeHHH, HoxepH B OHxHKe ^oxoMexpa, 
Bc.noMoraxeAbHOH AHHse hoah (AHHse Oa6pH) h cxeKAHHHOM OKHe Kopnyca, 
ocHOBaxeAbHO aaAeAaHHOM b npufiop, BbiHHMaxb Koxopoe ajih oxAeAbHorO' 
HccAeAOBaHHH 6biAO 6bi n03X0My Kpaftne HexceAaxeAbHo. 

ripHHHUHHHaAbHaH CXOMa HCCAeAOBBHHH HSSHpaxeAbHblX CBOHCXB (jjOXO- 
Mexpa ABHa Ha pnc. 19. 

B KaqecxBe AHcnepxHpyiomefi CHcxeMbi hh HcnoAbsoBaAH OAHHapHbift^ 
CBeXOCHAbHblH MOHOXpOMaXOp IJ,eHCCa, AI06e3H0 npeAOCXaBAOHHblH HHCXHXy- 
XOM XHMHH AKaAeMHH HayK TpySHHCKOH CCP. CBeXOCHAa MOHOXpO- 
Maxopa 1/5. Oh HMeex abc CMeHHbie ohxhkh; cxeKAHHHyio aah HSMepeHHft b- 
HHxepBaAe 385 mp,— 750 mp, h KBapueByio (o6'beKXHBbi axpoMaxbi ij3 KBapua'. 
H KaMeHHOH coah) — AJiH HHxepBBAa 250 mp — 405 mp- 
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Annaparypa g- 

OTcyTCTBHe Heo6xoAHMoro Jia6opaTopHoro HCToiHHKa yjibTpad)HOJieTOBo- 
ro cBe-ra sacTaBHjio nac BocnojibsoBaTbCH CBexoM CojiHua, qxo HMeex MejK- 
fly npoxHM, H CBOH snaqHxejibHbie npeHMymecxBa. CojiHeqHbifi cbgx noflaBaji- 
CH B JiaOopaxopHio npn 6aujHe 33 -cm pe4)jieKxopa qepes cneunajibHo npo^e- 
JiaHHoe oxBepcxHe b cxene JiaSopaxopHH nocpe;rcxBOM npHMHXHBHoro rejiHO- 
cxaTa, npHcnocoDJieHHoro HaMH h 3 niTaxHBa KoponajibHoro 3JieKxpo(f)oxoMex- 
onn • AHaMexp aJllOMHHHpOBaiiHoro Bepnajia rejiHocxaxa paBnajicH 

zOO MM. BBH.ay oxcyxcxBHH qacoBoro MexanaaMa rH^HpOBKa ocymecxBjia.)iacb 
■ox pyKH. 



Phc. 19 


j riojioJKeHHe CojiHpa na mejiH MonoxpOMaxopa KOHxpo.)iHpoBajiocb no- 
cpeACTBOM HHBeJijiHpa H BcnoHoraxejibHoro aepKajia 1 (Phc. 19 21). Koh- 
ACHcopoM cjiyjKH.jio c^epHBecKoe ajiiOMHHHpoBaHHoe sepKajio 2 [ 0=50 mm] 
ycxaH0BJi6HH06 Ha pcHxcps onxHBccKOH CKaMbH 3. CBCxocHjia 3xoro BcpKajia 
(1/^) COOXBCXCXBOBajia CBGXOCHJIC MOHOXpOMaXOpa, Ha BXOpOH OnXHXCCKOH 
cKaMbe 4 ycxaHaBjiHBajiCH^xepMosjieMeHx Mojijih, KoxopuM HSMepajicH cbb- 
XOBOH nOXOK, BblXOAHBHIHH H3 BXOpOH ipeJIH MOHOXpOMaXOpa^. TcpMOXOKH 
HSMepHJiHCb rajibBaHOMexpoM UepHHKe Zc- 

OpH HccjicAOBaHHH (poxoMoxpa xepMoajieMCHX CHHMajicH c onxHqecKOH 
CKaMbH H i-ia Heft ycxanaBjiMBajiacb BcnoMoraxeJibHaa jiHHsa (poxoMexpa. 
c9xa jiiMsa npoeKxripoBajia BbixoAHmnft h 3 MOHOxpoMaxopa CBexoBoft hotok 
H a cjiOH cpoxosjieMGHxa, HaxoAHmerocH Ha cbogm o^bhihom Mecxe b Konnyce 
npHPopa. FTocjieAHHH ycxaHaB.jiHBajiCH xaKJKe Ha Bxopofl onxHHecKoft 
CKaMbe. HsMepeHHH (poxoxoKa B&nucb npn homoiah sepKajibHoro rajibBoix;- 

Ha pHC. 21 na CKaMbe 4 ycTanoBJien Kopnyc (|)0TO9JieMeHTa KopoHajibHoro saeK- 
Tpocl)OTOMeTpa 5, HcnoabaoBaBii.iHHCH nainH fljiii HCcaeflOBaHHo cneKTpajibiioii qyBCTBH- 
"TeJibHOCTH pasjiHmibix 4 > 0 T 09 aeMeHT 0 B. 

5. a6cjbcn'2)86nb Ms 14 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


I 


65 rjiaBanepsaH 


Mexpa. PaccTOHHHH MeJKfly BbixoflHOH meJTfaio MOHOxpoMaTopa, BcnoMora- 
'TCJIbHOH JIHHSOii H (})OT03JieMeHTOM 6bIJIH IIOAoSpaHbl TaKHM ofipaSOM, ^T 06 b^ 
C OflHOH CTOpOHH BCCb BblXOAHUtHfl nyHCK nepeXBaXHBajICH JIHH30H, a c Apy- 
roii CTOpoHbi ocBemaJiacb xa Are qacxb noBepxHOCXH (J)0X03JieMeHxa, ato h 
npH ero ycxanoBKe Ha pe4)JieKxope. 3xnx ycAOBHft moacho Shao AoSuxbCH 
JIHUIb npH BHe4)OKaAbHOH HpOeKXHpOBKe COAHUa Ha BXOAHyK) lABAb MOHO- 



Phc. 20 


xpoMaxopa. npH pa6ox6 b BHAHMOft odAacxH cnGKxpa, cbcxobbig hoxokh 
6hah HacxoAbKO bbahkh, axo BHe4)OKaAbHaH npoeKXHpoBKa 6biAa HeodxoAH- 
Ma H H3 3 XHX cooSpaAceHHft. Ho npH paSoxe b yAbxpa4)HOAexoBofi ofiAacxn 
OX6pOChI CXaHOBHAHCb HaCXOAbKO MBAfalMH, AXO 3X0 BCAO K CymeCXBOHHOMy 
nOHHA<eHHIO TOAHOCXH. IlpH HSMepBHHH ^^OXOXOKOB B yAbXpa(J)HOAGXOBOH 
o6AacTH HcnOAbSOBHAacb noAHaH AyBcxBHxeAbHOcxb xaAbBaHOMexpa 
=5.7- 10“^* a/ACA) BHecTO noHHAieHHofi, npHHeHHBmeficH npn paboxe 
B BHAHMOfi oSAaCXH =4.1 • 10“® a/ACA). 

lIpH H3MepeHHH XepMOXOKOB MbI HG MOXAH HOHXH aHaAOXHABblM HyXGM 
BBHAy BHaAHXGAbHO MCHbUlGH AyBCXBHXGAbHOCXH TGpM03AGM6HXa. Haffl OCXa- 
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Annapaiypa 


CBajIOCb H3MepHTb TepMOTOKH HpH (j)OKajIbHOH nDOeKTHnnnlf^ 

BxoAHyio mejib MOHoxpoMaxopa. Kax noKaaajiH cneuwaaKui-T ^3 

OTHocHTejibHoe pacnpefleJieHHe sHepran npaKTHvecKH 

(i)0KycHp0BKe CojiHpa. ^ ' MeHfljiocb npH pas- 

ripH H3MepeHHHX CO CBeTO(j)HJIbTpaMH, HOCJieilHHe BRnaunw/.,. 

.:hom Kopnyca 4)OTOMeTpa. Anepxypa cWtobofo noTOKa 
pes jHjibTpbi Sbijia npH stom MCHbuie, tien npn HadjiioAeHLx Ha pecbjieKTO- 

pe, HO, KaK Mbi yace BH^eaH Bbime (TaSjiHpa VI) bthm o6cTOflTeab'’TRoiM 
MoacHo nojiHocTbio npeHeSpcHb. ^ oocxofliejibcTBOM 

T-or,, yCXpaHeHHH BJIHHHHH JIHHHH COJIHCHHOrO CHOKXpa Ha6jIIOIieHHSI c 
“ (jJoxoMexppM BejiHCb Bcer^a npn o^Hofi h xoh are iuhoh- 
■SeSpa ’ Menajiacb pasaHHHbtx yqacx£)B 





m 




t' - 





H ' 








Phc. 21 

^ MOHOXpOMaXOpOM OHeHb OnaCHO BJIHHHHe 

pacceHHHoro cBexa. /Ijih yMeabuieHUH axoro 3(J)ci)eKxa b yjibxpa(J)HOJieTOBoft 

o6jiacxn, rue oho 6yA6x HaH6ojibiuHM^ mh bbo^hjih (|)Hjibxp UG2. Ocxaxov- 
Hoe BJiHHHHe pacceHHHoro cBexa yiHxbiBajiocb cjiea;yiomHM oSpaaoM. HaK- 
-JiOHHH Becb naxpyfioK BbixoAHofl meJiH BBepx hjih bhhb (npn homohih cneuH- 
■ajibHO npeAHasHaveHHoro HSMeHeHHH HaKJiOHa BHHxa 6 pnc. 21) Ha- 

^ OxiMeTHM ooabiiiyio Burofly HcnojibsoBanHa Cojinaa no cpaBHennio c aaMnoH na- 
KajiHBaHHsi c ToqKH apenHfl Meubmero bjihjihhb pacceHHHoro CBera (oraocHTeabHO 6 ojib- 
-luaa HHTeHCHBHocTb yabTpa(|)HOJieTOBoro CBeial- 
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68 FjiaBanepBaH 


CTOJIbKO, MTO CneKTp BbIXOflHJI 33 66 npefl6JlbI H, n6peroCTHpOBaB no Bbl- 
coTe TepM03JieMeHT hjih (JjoxoMeTp, mh MorJin nsMepHTb 3c|)(i)ekT paccenn- 
Horo cBexa ajih paajinnHbix fljiHH bojih, a sareM n ynecTb ero npH nocJiejiy o- 
mnx H3MepeHHHX. MaKCHMa^ibHbin 3(J)(|)eKT pacceaHHoro CBexa cocTaBJTH.ii:; 

O 

Menee 2% or HaH6oJibiiiero OT6poca (npH X=37504). 

HaSjiiofleHHH ajih Haynenna H36HpaTejibHbix cbohctb annapaxypH se- 
JiHCb xojibKO B coBepiueHHO Hcnyio noro^y, ne cjihiukom aajieKO ox MepHAHa— 



ka(B qacoBbix ynnax +2^1.1136 nopaanjio nocxoancxBo cneKxpajibHoft npoa-- 
paaHOCxH aTMOC(|)epbi na KaHo 6 HjiH. HaSjiioAeHHa, BbinojiHeHHbie b pasjiHi- 
Hbie AHH, nocjie npHBeaeHHH k oahoh uiKajie, npaKxnqecKH coBnaflajin. 

CneKxpajibHaa qyBcxBHxeJibHOCXb 9 jieKxpocj)OxoMexpa Sbijia HCCJieAOBa- 
Ha c 060 HMH npHMeHHBUiHMHCH 4)oxo9JieMeHxaMH. HaH 6 ojiee cymecxBeHHbi- 
MH HBJiHfOxcH flaHHbie MH (})oxo 9 J]eMeHxa 03JT-2, ycxaHOBjieHHoro b ceti- 
xn 6 pe 1943 r., nocKOJibKy 3 a ocnoBHyio cncxeiviy xaxajiora 6 biJia npunaxa 
CHCxeMa, nojiyqeHHaa c 9 Xhm (J)oxo 9 JieMeHxoM 3a nepnoA OKXH 6 pb 194o 

Kiapx '.944 roAa (cm. rAasy IV). 

Ha DHc 22 npHBOAHTCH peayjibxaxbi HSMepeHHH cneKxpaAbHoft nyBcx- 
BHxeJibHOCxH 9JieKxpoc})oxoMexpa c <P3Jl-2. Rjih H3MepeHHH, BbinojineHHbix 
c dJHAbxpaMH (a',(X) h npHBOABTca Bce oxAeJibHbie Ha6jnoAeHHH; AJia 

KpuBoft, noJiyqeHHOH 6e3 (})Hjibxpa (aHX) )-xojibKO cpeAnne xonKH. B o6jia- 

cxH 3100 4050A H3MepeHHfl BeAHCb na MonoxpoMaxope c KBapueBofi onxn- 

KOH, a B oOjiacxH 3950— 7500A— co cxeKJiHHHOH. HpHBOAHMue na pnc. 22 
SHaneHHH ecxb oxHomeHHH (})oxoxokob k cooxBexcxByromnM hm xepMOxoxaM, 
nojiyqaBinHMCfl ajih xoh >ite a^^bhh bojihu, npn xon >Ke uinpnHe mejin. xn 
oxHomeHHH npHEeACHbi k xaKoiwy MacmxaOy (oOmeMy aah Bcex kphbux) , . 
npn KOXopoM MaxcHMajibHoe sHauenne cneKxpajibHoft qyBCXBHxeJibHocxH i 
SAeKxpo4)OxoMexpa 6e3 4)Hjibxpa paBHHexcH 100. 
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Annapaiypa 


Mbl 0rpaHH<IHBa6MCJI TOJIbKO 3THM 'IGpTGJKOM, H 3 KOTOpOFO MO>KHO Cy- 
VlHTb O rO'lHOCTH HSMGpeHHH. MbI HG npHBO;i;HM PH^pOBblX AaHHbIX, IlOCKOJIb- 
Ky Hac B KOHGqHOM cqeTe HHxepecyeT cneKTpajibHaa qyBCTBHTGJibHOCTb Bcefi 
3JieKTpO(j)OTOMGTpHqeCKOH yCTaHOBKH, a HG OAHOrO TOJIbKO BJIGKTpocjlOTOMeT- 
pa. no;jpo6Hbie AaHHbie ajih bcgh ycraHOBKH mh npHBeAGM hhjkg, nocjie pac- 
CMOTpeiiHii Bonpoca o6 usSHpaTejibiioM OTpa>KeHHH cB 6 Ta b peiJjjieKTopG. 

XIjih onpeAGJiGHHH noxepb npn oxpaJKGHHH ox ajiiOMHHHpoBaHHbix sep- 
Kaji pe(|)jieKi opa Mfai Morjiii nccjie/i.0Baxb tojibko ojjho njiocKoe hscmhtobckog 
sepKajio. 3x0 sacxaBjuiex CAGJiaxb npe/i,nojio>KeHHe o coBna/iGHHH H36Hpa- 
rejibiioro oxpaxKCHHH ox bcgx xpex aepKaji. Bee ohh 6bijiH oOToepeMCHHO 
ajiroMHHupoBaHbi shmoh 1940 roAa h HaxojiHJiHCb b OAHHaKOBbix ycjiOBHHX 
SKcruioaxaiiHH. 0/i;HaKo napa6ojinqecKoe sepxajio Ohjio oAHaxKjjbi (b /leKad- 
pe 1941 roAa) npOMUxo aaoxHoft khcjioxoh, nocjie Hero o6HapyjKHJiocb hg- 
jKoxopoe noKpacHGHHe HBexoBoft CHCxeMbi (rji. Ill, § 10). CjiejxoBaTGJibHo 
Hame npeAnojioxKeHHe o TO>ic/i,ecTBeHHOcxH OTpaxKGHHH ox bcgx 3epKa.n He 
BHOJIHG exporo H flBJIJIGTCa .HHIHb HGKOXOpblM npHOjIHJKeHHGM. HcCJIGAOBaXh 
Bce xpH aepiojia mu, k coxtaJieHKio, He hmgjih xexHHHecKOH bosmojkhocth. 



Tac. P3 

HafiHpaxGJibiioe oxpaxceHiie ox nocMHxoBCKoro sepKajia Oujio onoenp- 
oOpasoM. Ha pefirepe BxopoH onxHqecKOH CKaiwbH %hc. 
j9 h zo) ycx aHOBJteiiHOH sa BbixoAHofi mejibio MOHOxpoMaxopa, ynpenjinjicH 
KpoHDixeHH^c ropHsoiixajibHbiM pbiHaroM, BpaiHaioruHMca okojio’ BepxHKajib- 
HOH ocH peHxepa -^^BSHXbifl c Hamefi ycxaixoBKii a-hh HccJieAOBaHHs paccen- 
eaiomHx sKpaHOB 120J (Phc. 23). HoBopoxbi pbinara moxjih oxcHHTbmaxb^H 
no pasAGJieHHOMy paApanxy. Ha Konpe pbinara ynpenAHAca BeHTHAbHuft 
> CeJIGHO-XGAJiypOBblH (|jOT03JieMeHT. BoAbLUOH paSMGp HyBCTEHTGAbHOH HO' 
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70 rjiaea nepsan 


sepxHOCTH ^JOTOSJieMeHTa oOecne^HBaji HcnojibSOBaHHe Bcero CBeTOBorcs 
noTOKa, BbixoflHBUiero hb MOHoxpoMaTOpa, dea npHMeneHHH KaKOH-jindo- 
BcnoMora'rejibHOH outhkh. CnexipajibHaH qyBCXBHTejibHocTb SToro cj^oto- 
BJieMeHTa oxBaxbiBajia Becb HHxepecyiomHft aac AHanasoa ajihh bojih (300 — 
750 mu,-) 

HBMepeHHfl BejiHCb b cjicAyiomeft nocjieAOBaxejibHocxa. CHaaajia, npa 
nojioJKeHHH 4 JOxo 3 jieMeHxa na bhxoahoh onxHqecKofi och MOHOxpoMaxopa,^ 
HSMepajiHCb BbixoAHiUHe H 3 Hero CBexoBbie hoxokh. SaxeM pbiaar KpoHmxeft- 
Ha HOBopaHHBajiCH xoHHO Ha 90 “, a hha ueHxpoivi BpaineHHH KpoHuixe-HHa ^ 
ycxaHaBJiHBajiocb HccjieAysMoe aepKajio, ueHxpHpoBaBmeecH xaKHM o 6 - 
pasoM, Hxodbi ocBemajiacb xohho xa JKe noBepxHocxb ^^oxosjieMenxa, hxo H’ 
npH npHMOM HSMepeHHH. Oocjie HSMepeHHH cBexoBoro noxoKa b sxom no.iio- 
HCeHHH, HBMepeHHH HOBXOpHJIHCb HpH HpHMOM HOJIOKeHHH pbiqaxa, 6 e 3 HC- 
HbixyeMoro sepKajia. CoBepmeHHo OHeBHAHo, hxo oxHomeHne HSMepeaHux 
MOHOXpOMaXHHeCKHX HOXOKOB B OXpaJXeHHOM H HpflMOM CBeXe Aaex HCKOMOe- 
BHaneHHe MOHOxpoMaxHHecKoro K03(|)cJ)HHHeHxa oxpaxieHHH. 

npH HBMOpeHHHX B yjIbXpa 4 )HOJieXOBOH oSjiaCXH, AJIH yMeHbUieHHH 3 J 1 H- 
HHHfl pacceHHHoro CBexa dbiji npKMeHen (})H,nbxp BG^ Hcxohhhkom CBexa, 
KaK H BO Bcex BUnOJIHeHHblX HaMH HCCJieAOBaHHHX HSdHpaxeJIbHblX CBOHCXB 
annapaxypbi, dbijio CojiHue. 

Peayjibxaxbi HBMepeHHH npHseAenbi b xadjiHue VII. Bo Bxopoft rpacj}e 
3XOH xadjTHUbi npHBeAeHbi Ha6.niOAeHHbie anaqeHHH MOHOxpoMaxHnecKHX 
K 034 ) 4 )rm.HeHX 0 B oxpaJKeHHH HscMHxoBCKoro aepKajra b xpexben — 

npHHHXbie crjiajKeHHbie sHaqeHHH r(X) XIaHHbie xadjiHubi npaBeASHbi^ 
xaK/Ke na pHc. 24 (Kpy>KKH), na KOxopoM A.nH cpaBnenHH AaHbi xaKXte snane-^ 
HHH onydAHKOBaHHbie OexxHxoM [80] (KpecxHKn) . 



CpaBHeHHe odoHx phaob noKasbiBaex secbMa xopomee corAacne. Hamet 
sepKaAO Aaex AHuib HecKOAbKO doAee dbicxpoe naAenne K 03 (|)(j)Hii,HeHxa ox- 
pa>KeHHH B yAbXpa(|)HOAeXOBOH odAacxH. 

Tenepb mm HMeeM Bce neodxoAHMoe aah onpeAeAeHHH cneKxpaAbHoit- 
HyBCXBHXeAbHOCXH BCeH 3AeKXpO(|)OXOMexpHHeCKOH yCXaHOBKH B UeAOM, KO- 
xopaa dyAex paBHa, ohobhaho 

a (a) = rs (X) (X( 

H cooxBexcxBeHHo AAH a^(X) H CT^, (X). O cAeAaHHOM HaMH AonymeHHH paaen- 
cxBa r(X) AAH Bcex xpex aepnaA pe(|)AeKxopa mm y>Ke roBopHAH Bbime. 
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Tafijinpa VII 
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SnaqeHHH cneKipajibHofi: qyBCTBHTejibHOCTH Bcefi naraefl 3 JieKTpo(|)OTO- 
MeTpimecKOH ycranoBKH npHBeaeHbi b Ta 6 jiHue VIII, He Tpe 6 yK)meH KaKHX- 
jih 6 o noHCHeHHH. B Heft asiotch TaKJKe fl;aHHbie hjih cneKTpajibHofl nyBCiBH- 

Ta6jiHU,a VII! 
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82.9 


62.1 

65.8 


51-5 

510 

78.8 


66.5 

63 s 


544 

520 

7 M 


66.2 

57-7 


51-2 

530 

67.5 


60.8 

51-3 


46.2 

540 

60.2 


53-9 

45-6 


40.8 

550 

52.1 


46.8 

40.0 


354 

560 

44.0 1 


39'8 

33-7 


30.8 

570 

36.6 i 


324 

27.9 


254 

580 

28.6 

1 

25.4 

21.3 


20.2 

59° 

20.0 


18.1 

17-3 


16.0 

600 

12.6 


12.0 

12 0 


II-5 

610 

7-8 


7.2 

8.0 


7-7 

620 

4.2 


4)0 



44 

630 

2.6 


2.4 

21 


1-9 

640 

1.8 


1.6 

*.6 


1-3 

630 

1-3 


1. 1 

1.2 


I.O 

660 

0.9 


0.8 

0.6 


0.5 

670 

0.6 


0-5 

04 


0-3 

680 

0.3 

i 

0.2 

0.0 


, 0,0 
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72 rjiasanepBaH 


.TeJIbHOCTH yCTaHOBKH C 4>OT03JieMeHTOM 03JI-1, c KOTOpbIM BeJIRCb Ha6jIK)- 
.flCHKH c BecHbi 1940 r. no 1. IX. 1943 r. 

Ha pnc. 25 npHsoACHbi BHanennsi cneKxpajibHbix nyBCTBHTejibHOCTefi ofX'i, 
oJX) H X). nojiyneHHbie ajih naiueft annapaTypw c (|)OT03JieMeHTOM 03JI-2. 
Ha 3T0M pncyHKe noa lUKajioft ajihh bo, an npHeeaen cneKxp Boaopoaa, no- 
KasbiBaiomHH, MTO npaKTHqecKH Bce Boaopoanoe noraoiaenne, BKjiioqaH h 
H enpepbtBHbiH KOHXHHyyM 33 rojioBOH cepHH BajibMepa, nonaaaex b o6jiacTb 
o^(X). OSjiacTb me (X) npaKXHqecKH coBepmeHHo CBo6oaHa ox bjihhhhh 
BO aOpOaHbIX JIHHHH. JXjlfl HaUieft UBeXOBOH CHCXeMbI aOJimHbl, CJieaOBaXejIbHO, 
oco6o pe3K0 BbiHBHXbcsi Bce 3(J)cj)eKXbi H3MeHeHHH BoaopoaHoro noraomeHUS 
H B qaCXHOCXH 3(})(})eKX a6cOJIIOXHOH BeJIHqHHbl. 



rio.xbsyHCb aaHHbiMH xaeanubi VIII, He npeacxasjiHex HHKaKoro xpyaa 
HaftxH 3HaqeHHH aJiH ocpeaneHHbix aann boah, paccMOxpeHHbix Bbiiue, h xa- 
paKxepH 3 yK)m,Hx uBexoByio CHcxeMy, noayqeHHyio c (JioxosaeMenxoM 03JI-2. 
Bce 3XH snaqeHHH CBeaeHbi b xa6aHij,e IX. 


Ta6jiHu,a IX 


CneKTp 

Bes (})HJibTpa 

TKeaibift ^nabip 

ChHHH 4 )H 4 bTp 


?.e 

Xi 




Xe// 

x« 

B 3 

B 5 

B8 

B 9 

AO 

424 mu 
427 

431 

436 

441 

414 wa 
419 

433 

429 

433 

445 mu 
451 

458 

465 

473 

527 

528 

528 

328 

528 

526 jna 

526 

527 

527 

527 

530 

ho 

530 

530 

382 mfA , 
387 

394 

400 

406 

383 ma 

384 

386 

390 

396 

Xm } 447 “a 

534 

391 m/i 


H30(J)0XHbie aJiHHbi BojiH nepecxaiox 6bixb oaHoanaqHbiMH aJiH o6jiacxH 
npHMeHHeMoro HaMH cHHero ^^njibxpa, nocKOJibKy KpHBbie pacnpeafiaeHHH 
3i-ieprHH B cneKxpax paHHHx SBesa HMeiox cjiomHbifi xoa b 3 xoh oOjiacxH, 
oOycJioBjieHHbiH BoaopoaHbiM noxjiomeHHeM (rJi. Ill, § 2). 3xo h odiiHCHHex 
oxcyxcxBMe X,- aJia cHHero (})HJibxpa b xaSjiHue IX. B xaSanae IX ofipa- 
maex Ha ceSn BHHMaHHe Sojibiuoe nocxoHHCxBO ocpeaneHHbix aJiHH bojih 
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Annaparypa 


73 


fljiH ®e.JiToro (jDHJibxpa h BecbMa sHaqHxejibHaH hx aasHCHMOCTb ox cne-KXpajib- 
Horo THna — jijih cHHero. 

HaneojibiuHH HHxepec ajih flaJibHefliiiero npeAcxaBJinrox sKBHBajieHX- 
,Hbie AJIHHH BOJIH AJifl 3Be3A B8— B9, CooxeexcTByioiAHe sHaHeHHji aah A<eA- 

Toro H CHHero cjjHJtbxpoB paBHbi cooxBexcxBeHHo 527 H 388 

3 K c n e p H M e H X a A b H o e onpeAeAeHHe ypaBHCHHH Ap- 
K o c X H 9 A e K X p 0 4) 0 X 0 M e X p a. Mbi y>Ke yKasbiBaAH na BOSMOACHbie 
HcxoquHKH ypaBneiiHH apKocxH. 3xo — HenponopuHOHaAbHocxb (JjoxoaAe- 
MeHxa, HSMeneHiie ycKopaiomero noxeHpHaAa npH HSMeHeHHH HarpysKH b 
penH c[)0T03AeMeHxa, KpuBHSHa xapaKxepHCXHKH ycHAHxeAH h noAnpHsapHA 
BxoAiioro conpoxHBACHHH. FlepBbm hctohhhk oxnapaeT — paui 4)oxo3AeMeHT 
cxporo cACAyex aaKony nponoppi-toHaAbHOcxH. IloAorHe xapaKxepHcxHKH na- 
PIHX (J)OT03AeMeHXOB HCKAIOqaiOT H Bxopyio npHAHHy. 3(|)(|)eKT KpyrH3Hbi 
xapaKxeppcxHKH ycHAHxeAA naMH H3yqe« (§ 3) h AerKo noAAaexcA yqexy. 
B npHHHXbIX IiaMH yCAOBHfIX Ha6AIOAeHHH OH He BHXOAHT npaKTHHeCKH sa 
PpeAeAH XOAHOCXH HSMepeilHH. XyJKe oScTOHT abac C 3(}3(})eKTOM noAApHsa- 
PHH BXOAHOrO C0np0XHBA6HHA. He HMCA B03MOJKHOCXH HSyHHXb 3T0T 3(J)(|)eKX 
npH noMOipH cnepnaAbHbix HccAeAOBaHHH, mu nocHHxaAH Heo6xoAHMb]M hC' 
cAeAOBaxb Becb 3AeKxpoc|)oxoMexp Ha ypaBneHHe ApKOCxH. 

j3,AH Aa6opaxopHoro HaynenHA ypaBHennH apkocth mu aoa>khu duah 
HMexb B03M0>{<H0cxb o6ecneHHXb cxporo HeftxpaAbHyio rpaAapHK) ocBeipeH- 
HocxH iieKOToporo HcxoHHHKa CBexa — BO BceM pa6oHeM rmxepBaAe SBesA- 
HUX OCBCHieHHOCXeH. UBeXOBOH SKBHBaAeHX 3T0r0 HCTOHHHKa AOAJKeH 6bIA 
6uTb AocxaTOHHO BeAHK HO a6coAK)'THOH BCAHAHHe, HTo6bi ofiecneHHTb yse- 
peHHOe BblABACHHe HCCAeAyBMOrO 3(})(|)eKTa. VcAOBHA OCBeUreHHH (|)0T03Ae- 
MeHXa AOAH<Hbl fiblAH, KOHe’PIO, COOXBeXCXBOBaXb yCAOBHAM 3Be3AHbIX Hao- 
AIOAeHHft, 

yPHXblBaA BCe BbirUeHSAOAveHKOe, MbI BCAH ASHHOe HCCAeAOBaHHe CA..- 
AyJOPiHM ofipaaoM. He cnHMaA 3AeKTpoc}30xoMeTpa c 33 -cm pe(})AeKTopa, mu 
ycraHOBHAH nocAeAHHH b xaKoe noAO>KeHHe, hto naTpy6oK cbctoboto paAHO- 
aKXHBHoro cxaHAapTa ycxanaBAPBaACA ropHSOHxaAbHO (pHC. 26). Caw cran- 
AapT yAAAAACA, a na ero mccto cxaBHAacb AHa(})parMa, saxpuTaA tohkhm 
MaxoBUM cxeKAUHiKOM. PasMcp 3XOH AHacjjparMbi 6biA HOAornaH Tax, mo 
H3o6pa}KeHne ee, npoeKXHpoBaBiueecH na caoh 4)oxo3AeMeHTa, cooxBexcxBO- 
BaAO pasMepaM nuxoAHoro apa’iica onTHqecKofi cHcxeMU p6(j)AeKTop-3AeKTpo- 


d}OTOM61‘P . o 

B 6aiuHe ped)AeKTopa ycxanaBAHBaAacb onxHqecKaA cxaMbA, na peHxe- 
pe KOTOpoH yKpeHAAAacb 2.5 BOAbxOBaA AaMPOHKa. HaxaA nocAeAHep pe- 
rVAMpOBHACA peOCTHXOM H KOHXpOAHpOBaACA XOHHUM 3epKaAbHblM BOAbT- 
MexpoM. ycxaHOBKa CKHMbH oSecneAHBaAa nepeMeupeHHe AaMHOHKH cxporo 
BAOAb ocH oHXHHecKOH cHcxeMbi paAHoaKXHBHoro cxaHAapxa. 

FpaAapHA CBexa ocyrpecxBAAAacb npn noMOUj,H BpauraiorpHXCH cexxo- 
POB Mbi HMeAH B CBOeM paCHOp AA^CHHH HATb XAKHX CeKTOpOB, ynOXpeOAAB- 
lUHXcA naMH pariee aah HccAeAOBaHHA pacceHBaroipHX axpaHOB 
3 XH ceKxopa 6 biAH rpaAvi-ipoBaiibi npH homoiph KopoHaAbHoro 3 AeKxpo$o^ 
TOMexpa c npHMeHermeM KOMneHcauHOHHOH cxeMU HSMepeHHH iJiotoxokob 
)§ 3 ), HCHOAbsyn aaa rpaAapHii ceexa saKOH KBaApaxoB paccxoHHHH. 


1 HanoMiiHM, ato 3th snaAeiiiin cnpaBexJinBU, cxpor,) roBopa, JiHiub jijih 6jih3khx, 
3Be3JL ttJHl KOTOPWX MeiKSSeSAHoe norj-.omeiiH: erne HesHaAHTejibHO (cm. BHUie), 
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r jj a B a n e p B a H 

PeayjibTaTbi rpa^ynpoBKH npHBeAeHbi b Ta 6 mne X, me flanu SHaMeHiiJi, 
ocjiaOjieHHH CBCTa ceKTopaMH, Bbipa>KeHHbie b lUKajie SBeB^Hux BejiH^mn a 
TaKKe cpe;;HHe ouih6kh hx onpeAejieHHH. ’ 

1 afijiHua X 


CexTOp 

Cc.iaojiemie 

CO-I 

i’.”oo6 ± o”*ooi 

CO-II 

I . 997 ± 0 . 002 

CO-llI 

3 . o6o ± 0 . 003 

CO-IV 

3 • 961 ± 0 . 008 

CO-V 

4 • 985 ± 0. ois 


BpameHHe cexTOpOB ocymecTBJiHJiocb Bpymiyio npH noMomH npHcnocofi- 
JieHHoro HaMH MexanHsivia ajih nepeMOTKH KHHo-jieHT. Mh jierKo MorjiH ao- 
CTHraTb CKOpOCTH BpameHHfl CeKTOpOB AO 20 OdopOTOB B CeKyHAy, HTO co- 
oTBeTCTBOBajio 40 BcnbiiuKaM cBexa b cexyHAy, nocKojibKy ceicropa Hivieror 
CHMMexpHqHbie Bbipesbi. Kax noxasajiH HaOjiiOAeHHH, CKOpocTb BpamenHH He 
' CKasuBaercH Ha SHaqeHHH oxOpoca, Kax xoAbKO qacxoxa Bcnbiuiex cxanoBiixca 
oojibuie 20 . 



Phc. 26 


npHMeHHH xojibxo cexxopa, mm mofjih nepexpbixb AHanaaon ocBemen- 
Hocxefi, cooxBexcxByK)mHft SBesAaM ox 4 ”* ao 9 "*. nepeMemaa xpoMe xoro, 
AaMHOHxy no onxHqecxoft cxaMbe, mm mofah paciuHpHXb AHanasoH ocbg- 
menHocxen, hobmchb eFO ao SHaqcHHH, cooxBexcxByKim,Hx P/”. BoAee npxHe 
SBeBAbi, xoxopMX y Hac Omah cqnxaHHMe eAHHHpbi, mh naOAiOAaAH c MeHb- 
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Annapatypa 


lUHM bxoahhm conpoTHBJieHHeM. HccjieAOBaHH^ypaBH6HHH hpkocth ajih 

WBVesss xHtnoiAaxoiQaiooo ‘aaxooHHa'maaoo j 3’“, ae npeACTaBJiHJioct, , 

- nOSTOMy, HeodXOAKMblM. 

/tjiH iioAroHKH ABexoBoro BKBHBaJieaxa JiaMnoaKH k BHaaenaio uBexoBbix 
BKBHBajieHTOB 3Be3A Mbi ycxaHOBHJiH B OOTHaecKOM nyxH cxaHAapxa >Kejia- 
THHOBblH c|)HJIbTp AH6BH0r0 CBexa. KpOMe TOFO HaMH BBOAHJICH 60 Aee HAH MB- 

Hee HeflxpaAbHHfi aAioMHHHeBufi 4>HJibTp. ripH HaKaAe AaianoaKH a 2.24 §.■ 
MH nOAVaHAH CBeXOBOfi nOTOK C ABeXOBblM SKBHBaAeHTOM ~1“0, axo HBHAOCb. 

BHOAHe AocxaxoaHbiM AJia Haiueft ueAH. To, axo UBexoBoft SKBHBaAeHX 6biA 

noAOJKHxeABH, xoxAa KaK npH Ha6Arc)AeHHH sbbsa B8 — B9 mh HMeeivi AeAO c 
oxpHuaxeAbHbiMH sKBHBaAeHxaMH, He HMeex, oaeBHAHo, hh MaAeamero sna- 
•aeHHH. B AaHHOM CAyaae cymecxBeHHO AHUib a6coAK)XHoe ero 3Haae«He. 
BpaA JiH hbao oxMcaaxb axo 6biAH npHHaxbi Bce neodxoAHHbie Mepbi AJia 
HCKAioaeHHa bahhhhh pacceaHHoro cbera. 

UccAeAOBaHHe ypaBHeHHH apKOCxH BeAoct b xeaenne hhxh BeaepOB. 
CeKxopHfaie ocAadHxeAH aepeAOBaAHCb npoHSBOAbHbiM o6pa30M, npn aeivi 
ceKxopa, ABBBBUiHe doAbiuHe ocAa6AeHHH (CO-lII h CO-IV), Ha6AioA3JiHCb 
aame aeM AaeaBrnHe MeHbiHHe. Cexxop CO-V coBceM ho HcnoAbsoBaAca, xax 
KaK OH AaeaA cahuikom 6oAbmoe 0CAa6A6HHe • (cooxBexcxByiomee SBesAe 
— 9“)- AOnOAHHXeAbHOrO KOHXpOAfl HOCXOHHCXBa UBexa AaMHOaKH Mia 

np0H3B0AHAH aepes KaxcAbie noAaaca nadAiOAeHHa 6e3 ceKxopa (o6o3Haaae- 
Mbie HaMH KHK «CO-0») . OKasaAocb, axo b xeaemie Aanre caMoft npoAOAarH- 
xeAbHofl cepnH Ha6AioAeHHH (3.5 aaca) ubbx AaMnoaKH ocxaBaAca eoBep- 

UieHHO nOCXOHHHbIM. 3x0 BHAHO Ha npHMepe KOHXpOAbHUX Ha0AlOA6HHH 

f(BbinoAHeHHbix aa oahh h3 BeaepcB), hphboahhhx b xafiAHue XI, Koxopaa > 
xapaKxepHsyex xaKJKe xoaHOcxb HSMepei-iHH, noAyaaiouiyiocH npn HaoAiOAfi" 
HHflX 6e3 ocAaSAeHHH ceKXOpaMH. CpeAHHH KBaApaxHanaa omH6Ka OAHOra 
KOHxpoAbHoro Ha6AK)AeHHa cocxaBAaex ± 0’!*002. 


Ta6jiHua XI 


r 1 

CO -0 

2 ih i2'i‘ 

o ”‘989 

21 40 

0.987 

22 14 

CO 

00 

C\ 

0 

22 44 

0 . 984 

23 27 

0.987 

23 59 

j 0.986 

0 32 

00 


Ms HBexoBbix sKBHBaAeHXOB, HadAioAaBmHxcH c npHMeHeHHeM ceKXopoB, 
BbtaHxaAca UBexoBoii SKBHBaAenx, noAyaeHHbift HenocpeAcxBeHHO. 3 xh paa- 
HOCXH Af h onpeAeAHiox hckomoo ypaBHeime apKocxH. OaesHAHo, axo a 
■CAyaae oxcyxcxBHa nocAeAHero Bce Ac aoJi^hm paBHHXbca HyAio, (Mbfej 
oxBAeKaeMCH ceftaac ox cAyaafinbix oihhSok HSMepeHHft). 

rioAyaeHHbie cpeAHHe sHaaeiiHa Ac npHBeAeHbi b xa6AHU,e XII, b koxo- 
pOH flaHbi: o603HaaeHHe ceKXopa, hhcao onpeAeAeirafi UBexa (hoahhix nao- 
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rjiHBa nepBa: 


5e onpeleTeSr^ 2-4-4-4-2, nojiyaeHHaH pasHocxb A. h cpeAHjin omrifea 

omH6Ky npH CO-0 naao noHHMaxb khk TOUHocTb peayjibTaTa 
onpe^jieHHH UBexa Jiaivinbi Sea npHMeH6HHH ceKxopoB. 

; ZlaHHbte xa6jiHUbi XII npeacxaBjieHbi Ha pnc. 27. Mw bhahm, hxo *oxo- 
Mexp fleHcxBHxeififaHo HMeex HeKoxopoe, xoxh h HesHaaHxejibHoe, ypaBHCHHe 

cKasbiBaxbCH MU SBesfl □ 5-. B HaiueM cjiyqae axo 
yp HeHHe onpe^ejiHexcH BejiHHHHoft ox6pocoB rajibBanoMexpa, 3aBHCHiu,HX 
ox aejioro pn^a (paKxopoB, a He xojibKO HenocpeAcxBeHHUM SHaqeHHeM ocBe- 
meHHocxH Ha 90xo3JieMeHxe. TeM He Menee na pHc. 27 npHae^eHa ophchxh- 
pOBOHHaH UlKajia 3Be3.aHbIX BeJlHHHH. 


TaSjiHua XII 


CcKTOp 

Miicjio Ha6- 

AC 

CO -0 

22 

0^000 ± 0™000 

CO-I 

8 

-f- 0 . 009 0 . 000 

co-n 

9 

-fo.oii 0.003 

co-iir 

12 

-J- 0 . 009 0 . 002 

co-iv 

lO 

-H 0.014 0.008 


yxoHHeHHfl xoHa KpHBoft B o 6 jiacxH S’" — 5”‘ Mbi npoHSBejiH Ha- 
JiioHeHHH ^eme hjih asyx aHaneHHH ocBeuxennocxH, nepeMemaH jiaMnoHKy no 
onxHnecKOH cKaMbe. riojiyneHHbie SHaneHHH Ac xaKH<e npHBeuBHbi Ha pnc. 27. 

I 

m ’ 

0.000 

J'ito 

TTt 

0 020 

30 4.0 5.0 €.0 7.0 SfT 

Phc. 27 

npeAcxasjiHJio HHxepec cpaBHHXb no.HyHeHHbie SHaneHHH HSMeHeHHH 
UBexa C paCCHHXaHHbIMH Ha OCHOBaHHH KpHBHSHbl XapaKXepHCXHKH ycHjiHxe- 
JIH (cm. BblUie pHC. 7). McXOHH H3 Ox6pOCOB B CHHeM ^HJIbXpe (MP.Hf.TTTi.iy B 
AaHHOM cjiynae!) h HaSjnoneHHoro UBexoBoro aKBHBajienxa JiaMnoHKH, ne- 
MeflJieHHO HaxoAHM KpHByio, HaHeceHHyio nyHKXHpoM (pHc. 27). Hyjib-nyHKX 
3X0H KpHBOH MbI yCXHHOBHJIH XBK, HX06bI OHa HaHJiyqUIHM 06pa30M COOXBeX- 
cxBOBana HagjHOAeHHofi b oSjiacxH Majibix ocBemeHHocxeft, r^e BjiHHHHe 
ypaBHBHHH HpKocxH HpaKXHHecKH oxcyxcxByex. 

CpaBHeHHe kphbhx noKaswBaex, qxo ajih 6ojibmHx ocBemeHHocxeH sk- 
cnepHMeHxajibHO HaHACHHaH KpHBaa Aaex cymecxBeH.Ho 6ojibmee ypasHenHe 
apKocxH, HeM paccHHxaHHoe no xapaKxepHcxHKe ycHjiHxejia. IloBHAHMOMy; 
^Aecb HXpaex poAb nojiapHsauHa. 6ojibuioro conpoxHBAeHHH. 
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AnnapaTypa 


n Tia sBesfl OT 5" AO 4”' ona CKOAbKO-Hn6yAb saMerHo CKajKeTCH ahuik . 
AJI5J HaHSojiee 6eJibix sbc-sa. HanomnEH, ato npHBeACHHHe KpHBbie cooxBeT- .: 

CTBVIOT Ha6AK)AeHHQMy UBexoBOMy SKBUBaAeaxy b l™0. 
xeM c d) 0 T 03 AeMeHT 0 M 03J1-2 HaadoAee 6eAbie SBesAbi naiueH nporpaMMbi 
AaioT HadAioAeHHbie UBexoBbie SKBHBaAeHTbi c- 0«5, ato aah Aaex 
nonpaBKy -fO’l'COS. C (j)OT 03 AeiMeHTOM 03JI-1 HaH6oAee 6eAbie SBesAW Aa- 
— 1”'0 HO saro c 3 thm (J) 0 T 03 A 6 MeHT 0 M noAyaaAHCb OT6pocbi b. 
ABa paaa MeHbme, hto b KonenHOM Hxore npHBOAHx k xoMy ace 3(|)(|)eKTy, htq 

^ ^ yqex^P^B^HeHHH JipKOCTH MbI HpOHSBOAHAH HO TOpT. 7 (§ 3 ), yABaHBaH' 
noAvSbfe nocKOAbKy Ha 6 AK>AeHHa 5 , KpHBaa Aaex npaMepno 

vSnEbS sSSt no cpaBHeHHK) c paccnexHOH. BsHAy oneHb He 6 oAbmoH 
RpnHHHHbi nonpaBOK ahuib HeBHaqHxeAbHO BbixoAflmnx h 3 npeAeAOB to 
hoSh HBMepeHHH, Mb. HOCHHTaAH TaKOH cnoco 6 ynexa AonycxHMbiM. HandoAb- 

maa nonpaBKa He npeBOcxoAHAa ^ • 

Bcero 0'»007 b Mex^AyHapoAHOH (fa. V, 9 oj. 

HaH6oAee npaBHAbHbiM 6biAO 6bi Ha6AK)AeHHe bbssa J 5 c MeHbiuHM 
BxoflHbiM conpoTHBAeHHeM. B 3T0M CAynae coBepmeHHO oxnaAa 6bi Heo6xo- 
Tmo™ ypaBHeHH, hpkocth. K comaMHHW, Kaa y»<e 

RMflTP^ OKSeMnJIHP cbOTOMeTpa C KOTOpbIM MbI BCJIH HaCTOflmyiO p y» „ 

BXo™.x 

npH HaH 60 xee xpxax 3=e3a P 3-5). mh 3a„e„»™ o6h™p 

HcnoAbsyeMoe conpoxHBAeHHe, paBHoe 5.4. 10 « om, na 3.3.10 om, 
cooTBexcTByex CMemenaro kphboh pnc, 27 npHMepno na O"'. C sthm conpo- 
THBAeHHeM dyACT noAHOCTbio oxcyxcTBOBaTb ypaBHenne hpkocth ao SBesA 

^ ' He AHineHO HHxepeca cpaBHHXb usexoBbie sKBHBaAeHXbi,^ noAyneHHbie 
\KaK c doribiiiHM tax h mhahm conpoTHBAenneM. HpoBeAeHHbiH HaMH c 3T h 
npeABapHTeAbHbift, Kpanne HeaHaAHxeAbHbiH pnA 

Jbe^MA OTCVTCTBHe CKO^KO HHCyAb SHaAHXeAbHOrO ypaBHeHHH ^PKOCTH.. 
Oah?ko aah TOAHoro onpeAeACHHA xaKoro ypaBHeana 

xeM HeodxoAHMO dbiAO 6b. cneunaAbHO noAyAHXb AOCxaxoAHo ^HaAHxeAbHbiH 

BcnoMoraTeAbHHH HadAWAaxeAbHbift orpann- 

■HeHHH ocHOBHoft npoxpaMMbi MbI nocAHxaAH 60Aee ueAecooCpasHb M p 

A™ Aa 6 opaTop?.b.M%ccAeAOBaHHeM 

B saKA.OAeHHC coSepeM Bce AaHHbie, Kaca.omHecH tp p 

AacTH Hauiero npHdopa. 


OoTOSAeMCHT 


(03/1-2, rasonoAHbiH, 
H e 3 H e B bi h) 


CypbMHHO- 


yCKOpfl.O.U,HH nOTCHUHaA . . • ^ • 

06.naH AyBCTBHTeAbHOCTb (aah raaonoAHOH AaMnw c 
iIBexoBOH xeMHepaxypoH 2800°) . . • • 

TeMHOBOft TOK npH V®3J1 =140 B. 

MlIHHMaAbHblH HSMepHMblH 4)OTOTOK . . * 

HpeAeAbHaa noAeaiiaH AyBCXBHTeAbHOCTb (Tc = 2800 ) 


140 B 


300 Mxa/AM 

1.3.10- 13 a 
1 . 1-10-1* a 

3 . 7 . 10- 11 AM; 
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■ 6 

asanepBan 

CeTOMHbiH TOK jiaMnw B pa6oqHx ycTOBHHx . . , 3.10-15 o 

BxoAHoe conpoTHBJieHHe . ' k ,1 mm 

KpyTH 3 Ha ycHjiHTejiH . . ! ; ; 37 3 

’’^yBCTBHTejibHocTb TajibBaHOMeTpa , . 177 q 

MaKCHMajibHaH BojibTOBaa nojiesHaH nyBCTBHTejibHOCTb 29 COO a/b^^ 
MHHHMajibHoe HSMepHMoe HanpsoKeHHe . . . 6-8. lO"* r 

MHHHMajIbHbift HSMepHMblfi TOK .... 1 . 3 . 10 - 1 * 

ToKOBoe ycHjieHHe . . . , | ' '2*10® ^ 

3 n. 3 jieKTpo 4 )OTOMeTpHqecKaH ycxanoBKa b pejioH 

Oeuiaa qyBCTBHTeJibHocTb hjih SBeauM cneKrpajibHoro 
THna AO , 

-^poHH^aK)I^afl GnocofiHocTb 9 »» 5 -Tl^O^o!* 
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rJIABABTOPAil 

nOJiyqEHHE HABJItOJtEHHblX UBETOBbIX 3KBHBAJIEHT0B ? 

§ 1. TexHHKa HaSjuoflCHHH 

nocjie noAauH HanpaJKeHUfl Ha ycHJiHTejib 9Ji6KTpo(J)OTOMeTpa npoxo- 
Ittht HCKOTopoe BpeMH npeJKAe. h&u oh npH^ex b cTadHJibHoe cocxoHHHe 
H cMemerme Hyjia rajibsaHOMexpa cxaneT AocxaxoaHo MajibiM. 

JIaMna D - 96475 oaeHb qyBCXBHxeJibHa k HSMeHeHHio peJKHMa HaKajia. 
3to HCKJiioqaex B03M0>KH0cxb peryjiHpoBKH nocjieAaero bo BpeMH HadjiiOAe- 
HHH xaK KaK MajieHuiee HaMeaeHHe Hanajia Aaex 3(|)(J)eKT cHjibHoro cnojisa- 
hhh’ HVJifl, BCCbMa MeAJieHHO y6biBaK)mHH co BpoMeneM. CoaxoMy Heo6xoAH- 
MO BKjnoqaxb ycHJiHxejib qaca 3a nojixopa AO naqaAa Ha6AiOAeHHH. Cpaay 
nocjie BKJiroqeHHH HanpjmeHHe 6axapeH Hanajia saMexHo naAaex h xok Ha- 
KaJia HaMHbi cxaHOBHxcH HH)Ke HopMajibHoro. Hopes qexBepxb qaca nocjie 
BK,nroqeHHH ycHJmxeJiH era Hanaji Heo6xoAHMO noAxflHyTb ao HopMbi. MHKa- 
iKaa AaJibHeHUiaH peryAnpoBKa Hanajia ae AonycKaexca. 

Te qexoepxb qaca, Koxopue npoxoAHJiH ox MOMeHxa BKjiioqeHHfl ycHJiH- 
xeJiK AO oKOHqaxeJibHOH peryAHpoBKH ero HaaaAa, HcnoAbsoBaAHCb HaMH AJis 
OTKaqKH Kopnyca ajieKxpocpoxoMexpa. ocyiAecxBAHBUieHCH npn homoihh 
ABV xcxyneHqaxoro MacjiaHoro 4)opBaKyyMHoro nacoca. AecaxH MHHyx ObiAO 
■BiTOJiHe AocxaxoqHO, qxo6bi nojiyqaxb npcAeJibHoe pa 3 peH<eHHe— AocxHraio- 
mee HecKOAbKHX coxbix Mi-iJUtHMeapa. Kaa yace yKasbiBajiocb, KOHxpoAb Ba- 
KyyMa npoHSBOAHJicH no HaSjnoAftHHio xapaxxepa cBeqenHa b paspHAHOn 
xpySKe, coeAHHCHHOH c KOpnycoM ^^oxoMexpa. ^ 

HanpHa^eane aa sAeaipoAbi xpySKa noABOAHAocb ox xpaKxopaoa 6o0h- 
Hbi naxaeMofi ox qexbipex laeAoqabix aKKyMyjiHxopos, acnoAbsyeMbix xanate 
AAH ocBemeHHH uiKaJibi raAbBaaoMexpa a naxanaa sAeKxpoMaraaxaoro sax- 
Bopa. Koaxpojib saayyMa ae cjieAyex npoasBOAaxb nepeA aaqajioM aaOJiioAe- 
.aafi a xeM 6ojiee bo BpeMH ax BbinoJiaeaaH. boAbUioe qacAO hohob, oOpasyro- 
maxcH b Kopnyce pjieKxpo^oxoMexpa npa npoxoKAeaaa paspaAa, BbiswBaer 
pesKoe noHHKeHae cxa6ajibHOcxa ycajiaxeAH. ■ 

Ha6jaoAeHHH aa 3 JieKTpoi|)OioMexpe Bejiacb AByMn aaojiiOAaxeJiHMH. 
Oahh Ha6jaoAaxeJib— «BepxHHH» oriepaposaji c pe(})jieKxopoM; aaBOAaJi ero 
aa asMepaeMbiH oSacKx, npoBepnJi ueaxpapoBKy 3 jieKxpo(J)oxoMexpa no oxa. - 
mei-iHio K xHAy, rHAapoBaJi a no canrajiy nxoporo Ha6.nioAaxeJiH 
(ba.xbxpbi. Etpyroa HagjiiOAaxeAb— «hh>khhh», HaxoAHBiuHHCH b noMemeHaa 
noA noAOM eaiUHH pect^Aeaxopa, onepapoBaA saxBopoM, bca oxcqexbi r^ajib- 
BaaoMexpa, aanacb Ha6AiOAeHaa a peryAapoeaA, xaK>Ke, paOoxy ycHAHxeAH. 

HadAiOAeann BbinoAHHAacb no oahoh as cAeAyiomax cxcm nocAeAOBa- 
•TeAbHOH cMeabi aceAxoro a caaero (|)HAbxpoB, KaatAaa m Koxopbix oSpaayex 
OAHO «noAHoe» aaeAroAcaae ueexoBoro SKBaBaAeaxa; - h, /a ht 

TKeAXbia (|). (3 oxdpoca) — caana (f). (6 ox6pocoB) — JKeAXbia (}). (3 

rbpoca), 

HAH 
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80 


FjiaBa BTopan 


Muft cj). (2 OT6poca)-cHHHH (}). (4 OT6poca)->Ke;iTHH C}). (4 OTOpoca) 
— CHHHH ([d. (4 OTSpoca)— (j). (2 oTOpoca). ^ 

3th cxeMbi coKpaipeHHo sanncHBaeM thk: 3-6-3 h 2-4-4-4-2. neoBati. 
cxeMa Hcno^bsoBajiacb, Kan npaBHjio, npn Ha6jiioAeHHH 6oji'ee apKHx 
BBea/i □ 6™5. BTopaH-^6o.Tee cjia6bix, a tbk >i<e a.th cxaHAapTHbix SBea/t 
(TJI. Ill, § 5), Ha6jiioAaeMbix onpeflejieHHH UBexoBOH npoapaMnocxH ax- 
raoc4)epbi. CxeMa 2-4-4-4-2, cocTOHman, codcxBeHHO, hs HByx ox/ieJibHbix 
cnapeHHbtx Ha6jiiOAeHHH, npoHSBeneHUbix Kaji^xoe nc cxeivie 2-4-2, nosBo- 
jiHex cynHXb H o BHyxpeHHeft xohhocxh HaSjiiOACHHH. 

3Be3fl, uijiH Hepes «pa6oqyio» AHacjjpanwy SJieKxpoijjoxoMexpa 
(D ). KaJKAoe nojiHoe Ha6jiK)/teHHe 3Be3Hbi conpoBOKnajiocb onpe.nejieHHeM 
3$(J)eKxa cl30Ha He6a, npoHaBOAUBUiHiMCH qepes «flHacJ)parMy c)30Ha» >04) 

ojibKo AJiH oneHb 6 jih3khx Mewny coSoio SBes^ mm orpaHHHHBajiHCb na^jiio- 
,zieHHeM o/iHoro, o6mero hjih sxhx asesn, (j)OHa. Ha c1)oh 6 6pajiHCb usa-xpH 
oxopoca B Ka>KAOM (|)Hjibxpe. ripn o6pa6oxKe Ha6jiK)AeHHH sth ox6pocbi pc- 
^i'HHpoBajiHCb K pa6oHeH HHa(|)parMe h BHHHxajiHCb ns cooxBexcxByroinHX 
ox6pocoB, nojiyqeHHbix na 3Be3Ae. Ha6jiiOAeHHH cxaHAapxHbix 3Be3A con- 
poBO>KAajiHCb Ha6jiK)A6HHHMH paAKoaKTHBHoxo CBexoBoxo cxaHAapxa, npH 
H3MepeHHH Koxoporo 6pajiHCb qexbipe-nHXb ox6pocoB. 

B KaqecTBe npHMepa aanncH h nepBHHHOH o6pa6oxKH HaOjiioAeHHH npH- 
BOAHM BbinHCKy H3 >KypHajia Ha6jHOAeHHH ( Jvr9l3, exp. 84 sa 1. XII. 1943), 
Koxopyio noHCHHex HHXtecjieAyioiiiaH cxeMa aanncH Ha^jiioAeHHH (KypcHBOM- 
BbiAejieHbi AaHHbie, aariHCbiBaeMbie HenocpeACXBCHHo y HHcxpyMeHxa) . 

CxeMa saiiHCH HaSjiioaenHii 


HoMep 

Ha6aiOAeHHn 


Seeafla (m) 


HyBCTBHTejIbHOCTb 



5 

KeaxbiH (j). 


CHHHH 

(13. 

IKCJITblfi (f). 

CTaHAap? 
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nO^ynCHHe Ha6jK)jeHHh!X UBeTOBHX 3KBBBa.ieHTOB 
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BiiinHCKa H3 H<ypHajia Ha6jiiofleHHH 


14 

2 psS=HD 387 op (6m ^ 
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136.0 
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1 

■ 

B 
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82 rjiasa sTopaa 

B nepBOH rpacjie sanHCbiBajiHCb MOMeHTbi Haaajia h Konaa nafijiiofleHHa 
no SBesflHOMy BpeMeHH (tf h /g), a xaKate BacoBofl yroji, cooTBeTCTBytomnS 
MOMeHiy OKOHqaHHH nadjIIOAeHHH (Oj), OTCqHTbIBaBUJHHCH BepXHHM Ha6- 
jnoflaxeJieM no qacoBOMy Kpyry pe4>JieKTopa. SAecb jko sanncbiBaACH naco- 
BOH yroji (0), cooTBeTCTByiomHH cpeAHOMy MOMeHTy HadjiiOAeHHH (I). Bo 
BTopofi rpa4)e sanncHBajiHCb HadjiioAeHHH b jk&iitom (J)HJibTpe; Mo* — OT cnex 
ra^bBanoMeTpa npn aanpHTOM sarBope, a — oxcnex na sBesfle: 

oxdpoc raAbBanoMexpa, nojiynacMbiH BbiqnxaHneM h 3 noaycyMMbi npe- 
AHAymero h noxjieayjomero oxcnexoB «o»- B xpexbeft rpa(j)e anajiorHqHbiM 
odpaaoM aanncbiBaAHCb nadjiioAeHHH b chhom 4)Hjibxpe. B qexBepxoft — nad- 
akdaghhh 4)OHa (b Bepxy b xeaxoiw, a BHnay b cnneM 4)HAbxpax) . Hoa cpeAHH- 
MH oxdpocaMH AJiH AHa(J)parMbi cj)OHa noAnncbiBaJiHCb hx anaqeHHH peAyun- 
poBaHHhie K padonefi AHa4)parMe. B naxoft rpa4)e sanncbmajiHCb nadjnoAeHHH 
paAHoaKXHBHOro cxanAapxa, HadjnoAaBiuerocH npn cxaHAapxHbix BBesAax. 
HaKOHeu, nocjieAHHH — uiecxaH rpaijia cjiy>KHjia A-aa BbiqncjieHHH nadjiroAen- 
Horo ABOxoBoro aKBHBajienxa. 3xox nocjieAHHft saBHcnx, obobhaho, ox aennx- 
Horo paccxoHHHa n BpeMeHH / (BjiHHHHe HaMeHeHHfi npoapaqnocxH axMOC- 
4)epbi). riocKOAbKy. oxdpocbi xaAbBaHOMexpa Moryx cqHxaxbCH nponoppHO- 
HaAbHbIMH AeHCXByiOmHM nOXOKaM, XO HadAHDAeHHblH ABeXOBOH SKBHBajieHT 
AJiH odbiqHbix, He cahaikom apKHx, SBesA paBHaexcH: 

^(Z) 0 — 2.5 logr= , 

TAe A^c H cpeAHHe oxdpocu na SBesAe b cHHeM h jkcaxom $HAbxpax, 

OCBOdOJKASHHbie y>Ke ox 3(J)4)6KXa (}30Ha. 

BpeMa, BaxpaqHBaBAieecH na noAyqeHHe oahofo noAHoro HadAiOACHHa 
no cxeMe 2 — 4 — 4 — 4 — 2, cocxaBAaAo okoao 15 MHHyx, BKAroqaa h BpeMH> 
HeodxoAHMoe AJia nasoAKH na ssesAy, ee oxoHTAecxBAeHHe, a xaKHte flJia 
npoBepKH AeHxpHpoBKH 9AeKxpo(|)OTOMexpa no oxHomeHHK) k rHAy. B coox- 
BeXCXBHH C 3XHM Mbl H COCXaBAHAH npOXpaMMb! HaAlHX HadAlOAeHHH. 

Ha Bonpocax nAaHHpOBaHHa padoxbi h hoafoxobkh nporpaMMbi nadAio- 
AeHHft Mbi ocxaHOBHMCH B KOHAB CAeAyiomeS FAaBbl, nOCAe paCCMOXpeHHH 
Bonpoca o noAyqeHHH BHeaxMoc^^epHbix ABexoBbix SKBHBaAeHXOB. 

HporpaMMHbie HadAiOAenHa BeAHCb hbmh AHAib b desAynnwe hobh. 

’ § 2. XoBHOCTb HenocpeACTBeHHbix HadAiOAeHHH 

OdpaxHMca xenepb k paccMOXpeHHio BHyxpeHHeft xobhocxh HaniHX na- 
6AioA©HHfi. Kbk yjKe yKasbisaAOCb Bbime, OAeHxy axofi xobhocxh mohcho no- 
AyqHXb H3 HadAtoAeHHH BbinoAHeHHbix no cxeMe 2 — 4—4 — 4 — 2, paaduBaa 
KaxiAoe H3 HHX Ha ABa HadAiOAenHa bhab 2 — 4 — 2 h BbiBHCAaa no hhm abb 
H esaBHCHMbie sHaqfeHHa HadAiOAeHHwx AsexoBbix SKBHBaAenxoB. 

B xadAHAe XIII npHBOAaxca cpeAHHe OAindKH (an) oahoxo onpeAeAeHHH 
ABexoBoro sKBHBaAenxa no cxeMe 2—4 — 4 — 4 — 2. B nepBoft rpa(J)e Aana 
CpeAHHH BeAHBHHa HCnOAb30BaHHOH Xpynnbl 3Be3A; BO BXOpOH BHCAO na- 
dAiOAeHHfi, BoiueAUiHx B AaHHyio rpynny; b xpexbeft— cpeAHaa omndKa onpe- 
ACAeHHa ABexoBovo aKBHBaAeHTfi. XIaHHbie xadAHAH XIII noAyqeHbi c cpoxo- 
SACMeHxoM 03J1-2 H oxHOcaxcH K oceHH 1943 roAa. TadAHAa XIII haak)' 
cxpHpyexcH pnc. 53. 
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IIojiy'ienHe Ha0Ji£O/;eHHbix uiBeiOBbix aKBHBaJienTOB 83 

- MbI BrWHM, qjo BHyxpeHHHH TOqHOCTb Ha6jIK)fleHHH ;rOCTaTOqHO BHCOKa 
•BnjiOTb AO Haafiojiee cjia6bix seesA nameft nporpaMMH. MpesBbiqaSHo cymecr- 
BeHHOH saAaqefi HBJiHeTCH coxpaHeHHe stoh tobhocth npn peAyKUHH HaSjiio- 
iieHHH 3a HsdHpaxeaibHoe ocjia6AeHHe csexa b aeMHoft aTM0C(})epe. K paccMox- 
peHHK) 3TOH OCHOBHOH OpoSjieMbl, B03HHKaK)III,&H npH nOCTpOeHHH 3AeKTp0K0- 
jiopHMexpHqecKoro Kaxajiora, mh h o6pamaeMCH b cjicAyiomeft rjiaae. 

Ta6jiHu,a Xlli 


in 

n j 

^0 

4“33 

77 

dr 0.003 

4.90 

14 

0.004 

5-87 

l IS 

0.005 

6 . 13 

15 

0.006 

6.40 

! 21 

0.007 

6 . 65 

33 

0.008 

6 . 89 

46 

0.0 1 1 

7 . 12 

S 3 

0.010 

7-37 

83 

0.014 
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nojiyqeHHfl SHaqeHHH UBexoBbix SKBUBajieHTOB, ocBo6o>Kfl,eHHHx or 
BJiHHHHH H36HpaTejibHoro ocjia6jieHH5i CBexa b 36 mhoh axMoctJjepe, Ha6ji!Ofle- 
HHbie 3HaqeHH5i flOJistHbi 6bixb peayuHpoBaHbi k BHeiUHefl rpaHHpe axMOC(J)e- 
pbi. ripH nocxpoeHHH TOMHbix KaxajioxoB HeiiionycxHMo orpaHHHHBaxbCH npHBe- 
fleHHeM K 3eHHxy, x. k. b sxom cjiyqae HeH36eB<Hbi, Kax cHcxeMaxHqecKHe 
ouih 6 kh, B 03HHKaK)m,He H3-3a HajiHqHH ceaoHHoro xo;ia npospaqHOcxH, xaK h 
yBejiHqeHHe cjiyqaflHbix oiuHdoK H3-3a cpasHHxejibHO 6bicxpbix ee HaMeneHuft, 
npoHcxoflamHx Kan ox homh, k hobh, xax h b xeqeHHe ob,hoh hohh. 

Pe;^yK^HH 3a H36HpaxejibHoe ocjia6jieHHe CBexa b aeMHoft axMoc(J)epfr 
ocyipecxBjiflioxcH no H3BecxH0H (J)opMy;ie: 

( 1 ) 

fag Cq — BHeaxMOc4)epHbiH uBexoBOH SKBHBajienx ssesAbi, c (^, t) — naSAio- 
AeHHblH — Ha aeHHXHOM paCCXOHHHH B MOMeHX BpeMeHH t, a,(t, Cg")— 4)aK- 
top HsfiHpaxeJibHoro ocjiadJieHHH cBexa axMoc(})epoft b momghx HafiAioAeHHH, 
a F(s;) cooxBexcxByiomaH wacca Boaayxa. 

OaKxop H36HpaxeJibHoro ocjia6jieHHH csHsan c K034)(J)HLi;HeHXQM H36Hpa- 
xeJibHoii npospaqHocxH HSBecxHHM cooxHomeHHeM: 

a (t, Co) = — 2.5 log p (t, Co) (2> 

ypaBHCHHe (1) nojiyqaexca khk paaHOcxb aHajiornqHbix eMy ypasHeHHH 

;) — aW(;, Co) F(;r) 1 ' /3y 

Co)F(0 I 

HO oxHocamnxcH k ocjiadjieHHio 6 ji e c k a SBeaflbi AJia flByx HcnoAbsye- 
Mbix CBeXO(J)HAbXpOB (1) H (2); 

ripH npHMCHeHHH (J)opMyAbi (3), a cjieAOBaxeAbHO h ( 1), Heo6xoAHMo 
Hiwexb B BHAy, axo sxh (})opMyAbi cxporo cnpaBeAJiHBbi AHiub AAa MOHOxpoMa- 
THMecKoro HSAyaeHHHa. /leHcxBHxejibHO, c oahoh cxopoHbi Hz), xoxa h Kpaft- 
He HesHaaHxeAbHO, ho Bce jkb saBHCHx ox ajihhh boahbi. 3 xo bhaho H 3 Bbipa- 
aceHHH ajih Maccbi B03Ayxa: 

H 

1 r 


b 


FAC F(o) Macca BOSAyxa b seHHxe, a K094)(l)HHHeHx noFAomeHHa BOSAy- 

xa na Bbicoxe h- HnxeFpHpoBaHHe bbaoxch no xpaeKxopHH ayaa b axMOcc^epe, 
Koxopaa 6yAex pasAHana aah pasAHaHbix X H3-3a HaAnaHa aaBHCHMocxii pe- 
4)paKUHH ox AAHHbi BOAHbi, Ha npaKXHKc saBHCHMOcxbK) F {z) OX X moacho- 
npeneSpeab. i i , . i . 
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nojiyneriHe BHeaTMoccjsepHFjix meeTOBbix SKBHBajieHTOB 85 

SHaqeHHH c})aKTopoB ocjiaSjieHHH ^ 0 ) h a(f, ^o)=aW(/, Cq)— 

— HCSaBHCflTOT F{^ T0>K6 TOJIBKO A^H MOHOXpOMaXHqeCKHX H3;iy- 

•qeHHH. IIpHKOHeqHOH iimpHHe cneKxpajibHofl qyBcxBHxeAbHocxn npHMeHHeMoft 
annapaxypu, khk 4)aKTop 0CAa6AeHHH, xax h K03(|)(})HUHeHX npoapaqHocxH, 
6yAyx saBHceTb ox Maccbi BOSAyxa, a cAeAOBaxeJibHo ypaBHeHHH (1) h (3) 
■y>Ke He 6yAyX AHHCHHblMH OXHOCHXeAbHO F (;;;). 3x0 HSBCCXHblft 3(|)4)eKX 

0 o p 6 c a [62] . 

Ho npe>KAe veivt nepeftxH k paccMOxpenHio sxoro 34)4)eKxa h oueHHXb 
■ero BAHHHHe npH nocxpoeHHH cpyHAaMenxaAfaHoro SAeKxpOKOAopHMexpHHeC’ 
Koro KaxoAora Heo6xoAHMo npeABapHxeAbHo ocxanoBHXbcsi Ha Bonpoce 0 
pacnpeAeAeHHH sHeprHH b cnexxpax SBesA paHHHx cnexxpaAbHbix xhhob. Bes 
3xoro neBOBMOJKHo npoBeAeHHe Heo6xoAHMbix paccqexoB. 

§ 2. PacnpeAeACHHe SHcprHH b cnexxpax sbcsa paHHHx thhob 

HaBecTHO, qxo pacnpeAeACHHe SHeprHH f/(X)| b cnexxpax SBesA pan- 

«Hx-cneKTpajibHbix xhhob b o6AacxH aahh boah 3000 — 6500A oxhioab He mo- 
H<ex 6blXb annpOKCHMHpOBaHO KaKOIO Ah6o OAHOH HAaHKOBCKOH KpHBOH C He- 
KoxopoH HBeroBOH xeMHepaxypoH T. OAHaKO, aah oaenb mhophx acxpocpHSH- 
qecKHX saAaq h, b hhcxhocxh, aah paccMoxpeHHH BonpocoB ocAaOAeHHH CBexa, 
KHK b aeMHOH axMoccpepe, xax h b MexoBesAHoft cpeAe, HeoOxoAHMo HMexb 
aaHHbie 0 cpeAHeM pacnpeAeAenHH sHeprHH b cneKxpax sbcba pasAHHHbix 
cnexxpaAbHbix KAaccoB. 

Kax HOKasaAH cnexxpocpoxoMexpHqecKHe naOAioAeHHH BapObe nllJa- 
A 0 H )K a H Hx coxpyAHHKOB [45, 46, 47], pacnpeAeACHHe sneprHH b H&npe- 
pbiBHOM cnexxpe ssesA BO — AO mojkcx 6bixb oxapaKxepHsosaHO, c Aocxaxon- 
Hoft aah o6h;hx noAcqexoB xoHHOCxbK), CAeAyxJutHMH napaMexpaMH. 3xo, bo 
nepBfaix, UBexoBbie xennepaxyphi vr 7j, annpoKCHMHpyiomHe pacnpeAeAenne 
BHepXHH C AAHHHOBOAHOBOH H KOpOXKOBOAHOBOH CXOpOHbl OX 6aAbMepOBCKOrO 
CKaqKa, HeCKOAbKO yCAOBHO OXHOCHMOFO 3XHMH aBXOpaMH K AJIHHe BOAHbl 
3700A.^ CAeAyrouiHM napaMexpoM HBAHexca seAHqHHa 6aAbMepoBCKoro cxaq- 
Ka D (pHc. 28), onpeAeAHeMoro cooxHomeHneM 

7(3700,) 

D = tog = A log/ (3700). 

SHaqeHHe D onpeAeAHexca khk pasHocxb SKcxpanoAHpoBaHHbix Ha X =3700A 
sHaqeHHH: log/, cxpoHiHHXCH b cpyHxuHH ox 1 /X [46], HaKoneu B a p 6 b e h 
lU a A 0 H BBOAHX eme ABa napaMexpa, HBAHroutHecH AByMH ne-KoxopbiMH 
AAHHaMH BOAH. llepBaH H3 HHX, o6o3HaqaeMaH X„ ecxb xa AAHHa boahm, 

1 BiwecTO 9THX xeMnepaxyp qacTO npHBOgHTCH cooTBexcTByiomHe hm aScoAsoT- 
Hbie cneKTpo^soTOMeTpHHecKHe rpaAHeiiTW, onpegeAHeMbie, nait HSBecxHO, sbipaHce- 
HHeM: 

- — -1 

Va) ; r=i, 2, 

Txe tj= 14320, a - cpeAnaa AJiHHa bojihh yqacxKa crieKxpa, ajih KOTOporo npoHSBOAHTCB 
sQnpeAejieuHe rpa;i,nenTa [b paOoxe BapObe h lUajioHiKa Xi = 0.425, a x%= O.ZSOm/^] 
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86 rjiasaTpeTba 

npH KOTopoH npHMas, napajijiejibHaH AB (pnc. 28) h npoBeaeHHaH h 3 cepe- 
flHHH oTpesKa CK, nepeceKaeT (|)aKTHqecKHH xoa HenpepwBHoro cneKTpa 
(TO'iKa H) . 5lBJiHeTCH oqeBHflHbiM, HTo xapaKxepHsyeT cxenenb flenpeecHit 
HenpepbiBHoro cneKxpa c iiJiHHHOBOJiHOBoft cxopoHU ox 6 ajibMepoBCKoro koh- 
XHHyyMa, odycjiOBjieHnyK), b ochobhom, 6 jieHflHpoBaHHeM BOAopoOTHX JiHHHii 
H 3 (J) 4 )eKX 0 M pesMHCCHH B nocjie^THHX. Kan noKaaajiH B a p 6 b e h III a Ji o h 
X j BecbMa xecHO KoppeJiHpyexcH c a 6 cojiioxHOH BeJiH^HHoft ssesA BHyxpH on- 
pe^ejieHHbix cneKxpaJibHbix noAKJiaccoB. Bxopaa fljiHHa bojihh Xo cooxBex- 
cxByex nepexoiiy nenpepbiBHoro cneKxpa b KopoxKOBOJiHOByio o 6 jiacxb, on- 
peiiejiaeMyio rpaflHCHxoM 92 . Ibkhm o6pa30M, pacnpeaeji'eHHe anepraH b ne^ 
npepbiBHOM cneKxpe jieHCTBHxejibHo Moxcex Shxb oxapaKxepHsoBano pac- 
CMOxpeHHbiMH Bbiiue HapaMexpaMH T^, T^, D, X^ n Xg. CjieAyex oxMexHXbv. 
Mxo napaMexpu X^ h Xg, xapaKxepHsysf cxeneHb flenpeecHH HenpepbiBHoro 
-cneKxpa sa cqex BOAopoAHoro noxjiomeHBH, ne oSecneBHBarox, OAHaKO, Heo 6 - 
■xoAHMbix AaHHbix AJiH nocxpoeHHH cneKxpa ha ynacxKe BE (pHC. 28). 



Phc. 28 


HccAeAOBaHHH Bap6be h IIIaAOHHca oxBaxbiBaAH HHxepBaJi 
cneKxpa 3100 — 4600A. 3. P. M y c x e a b, paccMaxpHBan xeopexHAecKH boit- 
poc o pacnpeAeABHHH SHepxHH b cneKxpe ahcxo boaopoakbix SBesA pananx 
cneKxpaAbHHX xanoB [16], noKasaA xopomee corAacae xeopaa co cpeAHaMtr 
saaneHaHMa Tj, Ta a D noAyaeaabiMa aa aa6AioA6aaa BapSbea LUa- 
A 0 a e M, a TaK*e B03MOA<aocxb npeAcxaBAeaaa c Aocxaxoaaoa cxeiieabia 

XOHBOCXH pacnpeAeAeHHH aaepraa b aaxepBaAe 3700 — 6500A napaMexpoM 

Ti [17]. ' 

Hcxoah k 3 3xoro, Mbi nocaaxaAa BOSMOxabiM noAoataxb b ocaoBy aeoo- 
xoAHMbix aaM pacaexoB, b Koxopaie bxoahx Aaaabie o pacnpeAeAeaaa 3aep- 
raa 7(X) b cneaxpe sbbsa cneaxpaAbabix xanoB B3 — ^AO, cpeAHae crAaiKea.- 

abie aaaaeaaH, noAyaeaabie BapSbe a IIlaAoaA<eM ajisi '^>11 92 ^ 

B xafiABue XIV npaBeAeaw: cpeAaae aaaaeaBH 91 a 92 , a xaKA<e crAaHteaaue 
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OflHaKO flaHHbie TadjiHUH XIV He odecnenHearox nocxpoeHHH pacnpeAe- 
meiiHH 3 HeprHH b odAacxH nenpepbiBHoro BOAOpOAHoro norAoineHHH c aahhho- 
BOAHOBoii cTopoHbi OT daAbMepoBCKoxo cKaHKa. Mbi yKasbiBaAH yjKe Bbiuie Ha. 
HenpHXOAHOCTb AAH 3X0X0 HapaMexpoB h 7 EcxecxBeHHO no3XOMy odpa- 
xHXbCH K HenocpeAcxBeHHbiM HadAioAeHHHM. HeodxoAHMbie AaHHbie, xoxh h 
ocHOBbiBaroinHecfl na cpaBHHxeJibHO HesnaHHxeAbHOM MaxepHaAe, npHBOAHXca 
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■ 88 r ji a B a T p e T b H 

B pagoxe r lo H T e p a [66], rae ;iaHbi SHaweHHH aenpeccHH nenpepbiBHorc 
cneKxpa sa ever Bo/iopoaHoro norjiomenHH no oTHomennK) k njiaHKOBCKOMy 
pacnpejiejieHHK) c ajikhkobojihoboh exopoHM ox 6ajibM6poBCKoro CKanKaj 
flpyrHMH cjiOBaMH Aaexca xor kphboh BE oxnocnxejibHO AC (pnc. 28). Bepa 
epe^THHe anaveHna nenpepbiBHoro Bo;iopoAHoro nornomenna .a;jia HHxepecyio- 
mnx nac cneKxpajibHux KJiaccoB, nojiyaaeiw xofl oxoro norjiontenna, Koxopbifi 



Phc. 30 


saxcM npHBOflHM B cooxBexcxBHe CO SHaaennaMH D b cncxeMe B a p d b e h 
lU a JI 0 H HC a. B pesyjibxaxe nojiyaaeM xadjinuy XV, b Koxopoft Aanbi sna- 
aeana oxHomeHna ///„ — HHxencHBHOcxH nenpepbiBHoro cnexxpa c yaexoM! 
9(J)4)eKxa HenpepuBHoro BOflopojiHoro norjiomeHna k HHxeHCHBHOcra nenpe- 
pfaiBHoro cneKxpa, onpeflejiaeMoro rpaAHenxoM (Px- 

TaOjiHua XV 
I C n e K T p bi 


X 

B 3 

B 5 

B8 

AO 

3846 

0.98 

0-95 

0.93 

0.91 

3795 

0.94 

0 91 

0.85 

0.69 

3747 

0.85 

0.78 

0.68 

054 

3701 

0.74 

0.63 

0.55 

0.40 

3658 

0.68 

0.56 

<?-45 

0.32 


Tenepb mh pacnojiaraeia bccmh neodxo/iHMbiMH jiannuMH ajih noexpoe- 
HHa xofla nenpepbiBHoro cnexxpa y «cpeAHHX» asea;! cnexxpajibHbix xnnoe 
B3 — AO. 3x0, KOHCHHO, xojTbKO HCKOxopoe npadjiH/KCHHe K pemeHHio paccMax- 
pHBaeHOH aanaan, ho h caMO nonaxHC epoAHHX asea^ HBJiaexca naBecxHbiM 
itpHdJiHXieHHeM. XteftcxBHxejibHO, ecJiH fljia cp&AHHx aBea/i nojiyqaexca bhojihc 
onpejiejieHHOe cooxHomeHHe iweJKAy 7, h 72, xo (|)aKXHqecKoe cooxHomeHHe 
MCHijiy axHMH uBcxoBbiMH xcMnepaxypaMH hjih cooxBexcxsyiomHMH HM rpajiH- 
eHxaMH H cp 2 noKaauBaex HeKOxopyio aaivrexHyio flHcnepcHro hx anaqeHHH. 
f Ha pHcyHKe 31 npHBOfleHbi aaHHbie Bapdbe h lUajioHxta fljia coox- 
flomeHHH (ip(, (jjg) y HopMajibHux ascaA, x. e. y aeeafl, He oxarqeHHWx hh 
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nojiy'ieiiHe BHeaTM0C(J)epnbix ^BeTOBb!x sKBHBajieHTOB 89, 

\i^ocMHqecKHM norjiomeHHeM, hh acjDifjeKTOM smhcchh b JiHHHax, nocKOjibKy noc- 
cymecTBeuHO BJiHHer na BHaBenHe cneKTpo(|)OTOMeTpHHecKHx rpa^HeH- 
TOB ((|)aKTHqecKoe pacnpeAejieHHe saeprHH b cneKTpe) 140, crp. 36]. Ha pac. 
•31 npaBeASHO TaK>Ke cooTHomeHHe 
rpaAaeHTOB cpeAHHx 3Be3A (nyHKTHp- .,50 
Haa jihhhh). HpasAa, npa paccMoxpe- 
:HHH 3T0r0 pUCyHKa CJIBAyeT HMeTb B 
BHAy, BTO TOBHOCTB onpeAe.xeHHH napa- 
MexpoB cpi H cpg (cpeAHHH KBaApaxHAHaa 
?ouiH6Ka oAHoro onpeAeAenaa) cocxae- 
Aaex corAacHo Bap6be a lUa- 
A o H y Bcero jiamb okoao + 0-^ 100 

PacnpeAeAeaae aaepraa b aenpepbiB - 
sHOM cneKxpe cpeAaax 3Be3A B3 — AO, 
xioAyqeHHoe aa ocaoBaaaa paccMox- 
peHHHX Bbime Aaaabix a BUpaaceaHoe 
B aeKoxopbix npoasBOAbaux A.na Ka>K- 
..Aoro noAKAacca oxaocaxeAbabix eAa- 
aauax, apaBeAeao b xaOAaae XVI a 
HAAiocxpapyexca pac. 32. 

Phc. 31 

Ta6.[inna XVI 



X 


C n 

e K 'i’ 

p bi 


1 


C n 

e K T 

P 



B 3 I 

B 5 1 

B 8 

1 B 9 1 

AO 


B 3 

B 5 I 

~i 8 ~j 

B 9 1 

AO 

3000 

287 

211 

148 

104 

74 

4700 

123 

II6 

107 

lOI 

96 

3100 

267 

199 

140 

99 

72 

4800 

>>5 

108 

100 

95 

90 

3200 

250 

186 

133 

94 

70 

4900 

108 

lOI 

94 

90 

85 

3300 

232 

174 

i 26 

90 

68 

5000 

101 

95 

88 

85 

80 

3400 

216 

164 

119 

87 1 

65 

5 too 

95 

89 

84 

80 

76 

3500 

204 

154 

112 

83 1 

63 

5200 

88 

83 

79 

75 

72 

.3600 

188 

144 

106 

79 : 

62 

5300 

83 

78 

74 

71 

68 

3650 

182 

139 

104 

78 i 

60 

5400 

78 

74 

69 

67 

64 

3700 

190 

146 

118 

89 

68 

5500 

74 

70 

66 

63 

60 

3750 

214 

182 

148 

”3 

93 

5600 

70 , 

66 

62 

60 

57 

3800 

225 

200 

173 

147 

118 

5700 

66 

62 

58 

57 

54 

3850 

226 

205 

184 

166 

146 

5800 

62 1 

S8 

55 

53 

52 

3900 

220 

204 

184 

168 

151 

5900 

58 

55 

52 

50 

50 

4000 

204 

188 

172 

160 

146 

6000 

54 

52 

49 

1 48 

47 

4100 

189 

176 

161 

>50 

>37 

6100 

52 

49 

46 

45 

44 

4200 

175 

163 

150 

140 

129 

6200 

SO 

46 

44 

43 

42 

,4300 

163 

152 

140 

>31 

121 

6300 

46 

44 

42 

4 > 

40 

4400 

152 

141 

131 

123 

114 

6400 

44 

42 

4 > 

40 

39 

4500 

141 

132 

123 

116 

107 

6500 

42 

40 

40 

39 

38 

4600 

131 

123 

114 

108 

lOI 

6600 

41 

39 

38 

38 

37 


JXjifi paccMaxpaBaeMoa 3Aecb saAaqa pacqeia asdapaxeAbHbix 9(}){|)eK- 
tob npa ocAaOAeaaa cBexa b 3eMBoa axMOccJiepe a, b qacTBOcxa, 34)(t)eKxa 
‘Oop6ca, BAaaaae Aaaaa norAoaieaaa b caeaxpax ssesA paaaax cneax- 
paAbHbix xanoB apaaae HesaaqaieAbao. Hpa sxom b paccHOxpeaae Horyx 
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■ 90 rjiaBHTpeTbH 

HTTH JiHuib JiHHHH cepHH BajibMepa, nona^aiomHe, npaKTHqecKH, b oOjiacxB*^ 
nponycKaHHJi tojibko CHHero (JjHjibxpa, Ky;ia nonaAaer TaKsce h oSjiacTb 6ajib— 
MepoBCKoro KOHXHHyyMa. yqxem Bce h 34)(|)eKx, flaBaeMbiH jihhhhmh nor- 
JiomeHHH, HecMoxpH Ha ero HesHaHHxejibHocxb. 



Phc. 32 

BonpocoM onpeflejieHHH SKBHBajieHXHbix mnpHH jihhhh b SBes^ax paHHUxr: 
cneKxpajibHbix KJiaccoB saHHMajicH pH;i aBxopoB: B h ;i b h m c [1 10], F lo h- 
X e p [65], M H H a ft K a [82] h apyrae. B caivioe nocjieflnee BpeMH axoiay 
Bonpocy nocBHineHa paOoxa JI. B. M h p 3 o h h a [13], ZIjih OoJibiueft o^ho- 
po;iiHocxH HcnojibsyeMoro iwaxepHajia mh ocxaHOBHjiHCb na aaHHbix F lo h- 
X e p a, nocKojibKy h Ann HenpepuBHoro BowpoAHoro norjiomeHHa mu boc- 
nojifasoBajiHCb AannuMH axoro aBxopa. CjieAyex oxmoxhxb, hxo Fronxep 
OXHOCHX SKBHBajieHXHUe UIHpHHbl JIHHHS K npOBOflHMOMy HM HCnpepUBHOMy 
cncKxpy c ynexoM ,zienpeccHH sa cnex BOflopoAHoro norjiomeHHH. 

Ha ocHOBaHHH AaHHUx F K) H X e p a mu nojiynHjiH crjiaKOHHue, cpeA- 

O 

HHe SnaneHHH AAH SKBHBaAeHXHUX UIHpHH JIHHHH BOAOpOAa (b AJIJJ 

3Be3A HHxepecyiomHx Hac xhhob. 3xh SHaHeHHH npHECAenbi b xaOjiHue XVII 
H Ha pHC. 33. ZlaHHue, npHBOAHMue ajih noAKJiacca B9 HBJiHioxcfl HHxepno- 
JIHpOBaHHUMH. SHaHCHHH SKBHBajieHXHUX UIHpHH Ana BOAOpOAHUX JIHHHH C 
nOpHAKOBUM HOMepOM, OoAblUHM MBM 8 (HaHHHaH C Hu), np03KCXpan0JIHp0- 
BaHu no 3Be3AaM, b cneKxpe Koxopux naOAiOAaexcH OoAbiuoe hhcao ahhhh. 
3x0, K0H6HH0, HO HMCeX CKOJIbKO HHOyAb CyiABCXBeHHOrO SHaueHHH. ZIaH<e 

nojiHoe npeHeOpeJKeHHe 34)4)eKXOM ox sxhx BOAopoAHUx ahhhh ne oxpasHxcH, 
npaKXHuecKH, na pesyAbxaxax noACHexoB. 
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nojiyqeHHe BueaTMOc^epHHX gBeTQBbix aKBHsaJieHTOB ^ 


TadjiHua XYII 


1 

B3 1 

B5 1 

B 8 

B9 

AO 

Hp 

1 

4861 

5-0 

6.8 

8.2 

10.3 

12.7 

Hy 

4340 

5-1 

6.9 

8.4 

I I.O 

13-9 

Ha 

4102 

5-2 

6.9 

8.7 

II .2 

14.4 

Hs 

3970 

5-1 

6.7 

8 -S 

10.9 

13.6 


3889 

4.9 

6.4 

8.1 

9,9 

12.3 

Hi; 

383.3 

4' 5 

5-8 

7.2 

8.6 

10.7 

H„ 

3798 

4.1 

5.1 

6.2 

7.0 

8.7 

Hu 

377‘ 

3.7 

4-3 

4-9 

5-4 

5-9 

H 12 

3750 

3-0 

-3-4 

3-7 

4.0 

4-3 

Hi 3 

3734 

23 

2.4 

2.6 

2.8 

2.9 

Hu 

3722 

1-5 

1-7 

1.8 

1-9 

2.0 

Hir, 

3712 

I.O 

1. 1 

1.2 

1-3 

1.4 

Hu 

3704 

0.5 

0.6 

0.7 

0.8 

0.8 

Hi, 

3697 

1 O.I 

0.2 

0-3 

0.4 

0.4 


Ta6,iiHi],bi XVI H XVII AaiOT Bce Heo6xoflHMbie AaHHbie ajih HHTepecyio- 
iHHx nac pac^eTOB, b KOTopue AOJi>KHbi BxoAHTb SHaqeHHH aa 3 pacnpeAGAe- 
HH3 SHeprHH B CnCKTpaX 3Be3A- OTMeTHM eiue pa3 npH6jlH>KeHHOCTb 3THX 



Phc. 33 


AaHHbix, KOTopbie, oAHaKO, ropasAO 6jiH>Ke cooTBOTCTByiOT ^aKTH^ecKOMy no- 
AOAveiiHio Bemefi, 3eM npHHHMaeMoe odbmHo b noAodnbix pacwTax npocTO©' 
njiaHKOBCKoe pacnpeAeAeHHe (cm. Hanp. padory Capca h 7I,jkoh- 
Hep [94]). 

06paTHMC3 lenepb k paccMoipeHUio 3({)4)eKTa <E> o p d c a. 
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TjiaBa TpeTbH 

§ 3. 34)4>eKT 4>op6ca 

06o3HaqaH qepea /(X) pacnpeflejieHHe SHepraH b cneKtpe SBesAbi Bne 
aTMOc(})epbi, a qepea I(X, pacnpeAejieHHe na Boa/iyuiHoft MacceFf?) 

oSoaHaqaa ^;ajiee qepea p(XV MonoxpOMaTHqecKHH K034)d)HpHeHT npoanaq- 
H3nyqeHHH°^^^^^'’ CTporoe cooTHouieHHe AJia MOHoxpoMaraqecKoro 

J(X, z) = I(X}lpa)im 

Bbo;ihm, KaK h paHbUie, MOHOxpOMaxHqecKHe AeficTByromHe hotokh ypasHe- 
HHaMH: BHeaTMoc(J)epHbiH AeficTByiomHH noTOK: 

«,(X) = aa)/a) (5) 

H MOHOXpOMaTHqeCKHH iteftCTByiOmHH nOTOK AJia SeHHTHOro paCCTOaHHa 

w (X, z) = <y (X) r (X, z) = w (X) [p (X)] (6) 
3to nocjieflHee ypaBneHHe nojinocTbio BKBHBajienTHo ypaBHenHio (3), othoch- 
meivtyca k MOHOxpoMaxHqecKOMy noxoKy. TteflcxBHxejibHo, nocKOjibKy 

= — 2,5 log w (X) + 
xo H3 yp. (6) HeiwegjieHHO naxogHM, noMHa (2): 

(?) = "lx + “ (X) -Pf?)- 

HnxerpajibHbie geHCXByiomHe hoxokh 6ygyx oqeBHgno: 

^2 

w = jw{X)dX 


'-i c 

w(?) = Jw(X)[/)(X)]A^> dX j 

>Kejiaa coxpaHHXb 4)opMyjiy (6), a cjiegoBaxejibHo h (3), xaKxe h gJia 
cjiyqaa cjiohchoxo HeMOHOxpoMaxHqecKoro HSJiyqeHHa, Mbi BBOgHM ko3(|)(})h- 
UHeHx np03paqH0cxH gjia xaKoro HSJiyqeHHa ypaBHeHneM, aHajioraqHbiM (6) ; 

■u/(z) = w-lp(z)]^(^\ (8) 

PAe p (:{) onpeAejiHxca, corJiacHO ypaBHCHHK) (6) : 


AnajiHS axoft ^opiwyjibi, onpeAejiaiomeii a^cj^exx O o p 6 c a, noKasbi- 
Baex, qxo p(z) AeacxBHxeJibHO aBjiaexca (})yHKi],HeH Maccbi BosAyxa. IlocKOJib- 
^(X) BcexAa <C1, xo npa 6ojibmHx Maccax Boagyxa HHxerpajibHbift Koa^)- 
(j3HLtHeHX npoapaqHOcxH 6yAex Sojibiue, qeiw npH MeHbuiHX. OqeBHAHO xaKxre, 
qxo H3MeHeHHe p f;p) b saBHCHMOcxH ox F{z)> T. e. BejiHqHHa a^xjjexxa O o p- 
•'6 c a 6yAex xeM 6ojibiue, qcM npyqe haex saBHCHMOcxb p(X), x. e. qeM Sojib- 
me ee rpaAHenx AJia HHxepBajia cneKxpajibHoft qyBcxBHxejibHocxH annapaxy- 
pbi. Oxcroga aaKJiioqaeM, qxo a4)4)eKx O o p 6 c a AOJiaceu 6bixb 3HaqnxeJifaHO 
dojibme AJia kopoxkobojihoboh ofijiacxn, qeM ajih ajihhhobojihoboh. 

^ Mbi OTBJieKaeMCa ceftnac ot HSMeHenHii npoapaanocTH co BpeMeneM. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


IIojiy'ieHHe BHeaTM0C(|)epHbix i^BeioBbix sKBiiBajicHTOB 93 

CoBepmeHHO oqeBujiHO, 'ito ecJiH scp^eKT (p o p d c a dyAex pa3jiH<ien 
AJI5T o6oHX C{)HJIbTpOB, TO OH 6yAeT HMeTb MeCTO H AJia ABeTOBOrO OCAadAeHHH. 

Ila ripaKTHKe odbinno nojibsyiOTCH ne K03(|)cj)HLi,HeHTOM npoapanHOCTH, a 
(.|)aKTopoM oc.iiadJieHHH a, KOTopbift H AJiH odmero HSjiyqeHHfl TaKJKe onpeAe- 
jiHexcH (})opMyjiofl (2) h dyAex b sxom cjiynae saBHcexb ox a hmchho: 

a (.) = - 2,5 \ogP(z) = -- log MP | (10> 

JX.Jia Toro, qxodbi oueHHXb B03MO>KHoe BjiHHHHe 9(|)(})eKTa <I> o p 6 c a npn 
nojibsoBaHHH ypaBiieHHeM (1) ajih HHxerpajibHoro H3JiyqeiHH5i co sHaqeiiHeM 
a, HeaaBHCHiAHM ox mu npoBeJiH cJieAyKHAHe pacqexu. nojibsyacb (J)op- 
MyjiOH (10) H HCXOAH H3 pacnpeAc.neHHH sHepxHH b cncKxpe cpcAHeft^ ssesABi 
cneKXpajibHoro xHiia B8 (cm. npeABWyiAHH naparpa45), cneKxpajibHOH qyBCX- 
BHxejibHOCTH Hamero 3 jieKTp 0 (|) 0 T 0 Mexpa (Tadji. VIII), h npHHHMan ajib cy- 
xoro B03Ayxa siiaqeHHa K03(|)c|jHAHeHTOB npospaqHocxH, onpeAeJieeHux ajih 
M aynx BHJibcoH [111] (qxo AOcxaxoqHO saKOHHO b abkhom cjiyqae BBHAy oa- 
HOH H TOH ace Bbicoxbi HaA ypoBHeM MopfT KaHodHJiH H Maynx BHjibCOH), bu- 
qncjiaeM sHaqeHUH (jjaKxopoB ocjiadJieHHH ajib cHHero' h aceJiToro cj)HJibxpoB; 
a (;() Hl;a (^) cooxBexcxBeHHO, a xaicace h {})aKxop H3dHpaTe.nbHoro ocjiadjie- 
HHB a(:j’) = a.(^) — a„^(:^)- riojiyqeHHbie pesyjibxaxbi npHEeACHu b xadjiHue ■ 
XVIII. B HCH AaioxcH 3HaqeHHfl AJia cjjaKxopoB ocAadAeHHH, KaK jxna cyxoro 
xaK H AJia BjiancHoro BOSAyxa, coAep>Kainero soABHue napu, aKBHBaAeHXHue 
c,iioio BOABi B 0.00; 0.58; 1.82 h 4.50 cm. 

B, c.iiyqae BAancHoro BOSAyxa mm pacqHXHBaAH K03(|)(j)HUHeHT npospaq- 
HocTH no H3BecTHoft (j)opMyAe [111]. 

a)) = fl(X)[HX)l® (11> 

FAe a{X) K 034 ) 4 )HUHeHT npoapaqHOCTH aah cyxoro BosAyxa, a b{X ) — aah bo- 
AaHbix napoB, 3KBnBa.JieHXHbix 1 cm boabi; — KOAnqecxBO napoB, 3KBHBa- 

AeHTHoe CAOK) B to CM. BOABi. SriaqeHHH w BbiqHC.nHAHCb no (j3opMyAe , 
r a H H a: 

logo) = log rto-f 0.3617 — 22 QQQ. (1^1 

TAe (la ynpyrocxb boahhhx napoe, a h — Bucoxa hba ypoBHeM Mopn b Mex- 
pax. HanoMHHM, qxo cjDopMyAa F a h n a cnpaseA^HBa AHuib b cTaxncxnqe- 
CKOM CMHCAe. 


Ta6jiHna XVIII 


0 ) 


0.00 

CM 


0.58 CM 


Cic 

1 

1 

1 * 

Kbwm 

ac 

a® 

a 

i O^BblH 

I. GO 

o ”*355 

o’” 122 

o ’"233 

o’” 232 

o ’!*392 

o”*i4i 

o’”25I 

o’”25I 

2.00 

0 . 348 

0 . 122 

0 . 226 

0 . 226 

0-383 

0. I 4 I 

0.243 

0.243 

3.00 

0 . 341 

0 . 122 

0 . 219 

0 . 219 

0 - 376 

0 . 141 

0.235 

0 . 236 

4.00 

0-335 

0.122 

0.213 

0 . 212 

0 . 368 

0 . I4I 

0 . 227 

0 . 228 - 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


Fji asa Tpeibfl 


ripoaojiiKeHHe TaSjiHUbi XVIII 


(1) 

1.82 CM 

— 1 


4.50 

CM 


m 

[ ac 

1 

a 

1 O^BblM 

a 

1 a>K 

K 


1.00 

2.00 

3*00 

4.00 

0-467 

0.456 

0.447 

0,438 

o’"i8i 

0 . 181 

0 . i8i 

0 . 181 

0-286 

0.27s 

0 . 266 

0.257 

0^285 

0 . 276 
0.266 
0.256 

0-630 

0.614 

0 . 600 
0.588 

o?268 

0 . 267 

0 . 267 

0 . 267 

0-362 

0.347 

0.333 

0.321 

0-363 

0.349 

0-334 

0.320 


laSjiHua X\III noKasbiBaeT, qro ajih JKejiToro 4)HJibTpa, UBeTOBaa CHcxeMa 
KOToporo oqeHb 6jiH3Ka k CHCxeMe cyiwepeqHoro speHna (o6biqHOH acTpocbo- 
TOMeTpHqecKOH BHsyajibHOH CHCTeMe), 3$4)eKT O op 6c a npaKTHqecKH ot- 
cyTCTByeT. B npoxHBonojioJKHocTb 3X0My ;ijia CHHero (J)Hjibxpa paccMaxpa- 
BacMhiH 3cj)(|)eKx AocxHxaex Becbiwa SHaqHxejibKoa BejiHqHHu. 3xo xopomo 
'Cprjiacyexca c peayjibxaxaMH, nojiyqcHHbiMH B. F. O e c e n k o b m ivi h 
E. B. riacKOBCKOH [34], a xaK>Ke H. H. C bi x h a c k o ft [33], 3(J)c})eKX 
'■cp 0 p 6 c a 3HaqHxejieH h fljia H36HpaxejibHoro ocjia6jieHHa. OxHocaui,Hf;ca 
.!K nocjie^HeMy ^^aHHbie xa6jiHUbi XVIII npHBefl,6Hbi xaKace h na pHc. 34, aa 



■»,KoxopoM aaaqeaaa (J)aKxopoB aaSapaxeabaoro ocjia6jieaHa «(«, ij)’- npo3K- 
cxpano.riHpoBaabi fljia A(;(I=0, x. e. ajih 6ecKoaeqao xoaKoro cjioa Bosflyxa. 

• 3x0 aaaqeaae, o6o3aaqeaaoe aaiwa qepea aolw) 6yAex coBepmeaao cbo6o^,ho 
ox BJiaaaaa 3(J)({)6Kxa O o p 6 c a. 


' B cjiynae HSMeHeHaa coaepwaHHa BOflHHwx napoB B aTM0C(j)epe co BpeMeneM f. 
■ o) = (o(/) H ct)aKTopbi ocxaftacHHa ftyflyx laKwe saBHCeib ox BpeiweHH aft, ;;;)• Ceftqac 5Ke mw 
, paccMaxpHsaeM cjiyaafi, Koraa a He MeHaeicH co BpeMeneM. 
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riojiy^eime BHeaTMOC(J)epHbix u,BeTOBHX 3KB HBajieHTOB 95 

KaK noKasbiBaeT anajins Ta6jiHi],bi XVIII, 4 )aKTopbi H 36 HpaTejibHoro oc- 
-jraSjieHHH MoryT 6biTb npe/iCTaBJieHbi cjicAyromefi sMnHpHHecKoft (|)opMyjioH 

HJIH HHCJieHHO; X 1 

a(w, ^) = ao(())) — {0,055 ag((i)) — 0,006}F(:j) ) 

ripeACTaBjieHHe si-ianeHHH a(:^, w) nocpeACXBOM 4)bpMyJibi (13) npHEBAeno b 
KOJ ioHKax TabjiHUbi XVIII, o6o3Haq6HHbix aem- KaK BHAHM, 3TO BpeACTaB- 
-jieHHe npeBocxoAHO. 

PaccMaTpHBaeMaH c})opMyjia Aaex AJia saBHCHHOCTH uB6TOBoro 3KBHBa- 
-AeHXa ox BOSAyUlHOH Maccbl Bbipa>KeHH6: 

w) = C(i -f aoVWj7(^) + ai((o)F 

■rAe 

((d) ^ -- -f l\- 

. 3x0 cooxBexcxeyex AByM nepBMM ’qAenaM psAa; 

c{x, a)) = fo + + a,{a))F(0^-f l-a«-i (w)F(O”. 

■rKoxopbiM H. H. C bi X H H c K a H npeAcxaBAHAa 3(})(})eKX O o p 6 c a 133J. ; 



TC?) 


Phc. 35 

Ha pHC, 35, AJiH 3 HaqeHHH w = 1.82 cm, AaHbi; npaMaH Byrs— c nocxo- 

- HHHbIM 3 HaqeHHeM ao (w), COOXBeXCXByiOIUHM F(^) = U, H (J)aKXH<«CKHH XOA 
H 36 npaxeAbHoro axMocd[) 6 pHoro ocAaSACHHa c yqexoM 3(|)(j)eKxa O o p 6 c a. 
Mbi bhahm, qxo 3 XOT 34 ) 4 )eKx oOycAaBAHBaex cymecxBeHHoe yKAOHeeHe 
• tbaKXnqecKoro xoAa HsOHpaxeAbHoro ocAaOACHHH ox HAeaAbHofi npflMOH Byrs, 
BecbMa HHxepecHO BbiacHHXb c KaKoft xoqHOcxbio mojkho annpOKCHMH- 
poBaxb B pa 6 oqeM HHxepBaAe BOSAyuiHbix Macc (1.00—2.50) kphboah- 
HeiiHbiH XOA UBexoBoro ocAabAeHHH^ 

c(y) =_6-o-l-a(^)A(c) 

npH noMOiuH HCKOxopoH n p a M 0 H Byr 3 

= + 

C nOCXOHHI-IblM a'. 

1 Mbi OTiycKaeM riapaMeip m. npejuiojiaraa, mtj coAepwaHHe BO.aaHbix napoB no- 
. .CTOHHiio H ocjia 6 jieHHe iie MeiiaeTca co BpeMCHeM. 
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'96 rjiaea ipeibn 


PacxojK^ieHHe MeJKfly anaqeHHHMH c'o h ro Aaflyx norpeiuHocTb, bhoch-- 
Myio BO BHeaTMOC(J)epHbIH UBCTOBOH 3KBHBa.IieHT 3Be3;tbI npH nOJIbSOBaHHH 
ypaBHeHHeM (I) c hokotophm nocToaHHbiM a, t. e. npH ycjiOBHH npenoSpo- 
JKeHHH 3t|)4)eKTOM <I> 0 p 6 C 3. 

HcxoilH H3 iiaHHbix Ta6jiHpbi XVIII nojiyqaeM CiieAyiomyio Ta6jiHii,y XIX, 
B KOTopoH iiJia B03,!iyiiiHbix Macc F(z)=l.00; 1.25; 1.50; 1.75; 2.00, 2.25 h 
2.50 /^aHb^ SHaqenHH HsOnpaTeJibHoro ocjiaOjieHHH c yqexoM 3(})(J)eKTa 6 o p 6- 
ca (mh cpeiiHefi 3Be34bi cneKTpajibHoro rana B8 c — l?025)ij c(^), 
a TaKJKe anaqeHHH c' (^) c annpoKCHMHpyiomeH npHMOH (15), npoBe^eKHOH 
MeTO.HOM HaHMeHbuiHx KBaapaTOB. B nocjieflHeft rpa(|)e AaroxcapacxojKAeHHH 
Ac= c (;<;) — OapaMexpH annpoKCHMHpyBomeft npHMofi (15) npHBe^ieHbi 
BHHsy xa6jiHUbi, r^e Aaexca xaKX<e 3HaqeHHe (Ac = — Cf,! ouihOkh 

■BO BHeaxMoc(|)epHOM UBexoBOM sKBHBajieHxe, BHOCHMOH npH npeneOpejKeHHH 
scpcjDeKxoM Oopeca. 


Ta6jiHua XIX 


ft) 

0.00 CM 

0.58 CM 



Fii ) 

AC 


^ (0 

AC 

1. 00 

-o ’“793 

— o”‘ 79 o 

— o’” 003 

-o ™774 


— o’”002. 

1.25 

—0 . 736 

— 0 . 736 

0 

. 000 

—0.714 

-0.714 

0 . 000^ 

1.50 

— 0 . 681 

— 0 . 682 

■fo 

. 001 

—0.655 

-0.655 

+0 . 001 

B 7 S 

—0 . 627 

— 0 . 629 

-I-O 

. 002 

—0 . 596 

-0.596 

H-o . 001 

2.00 

—0.573 

-0.575 

+ 0 

. 002 

—0.539 

— 0-539 

+ 0 . 002 

2.25 

—0. 521 

-0.521 

0 

000 

—0 . 483 

—0 . 483 

0 000 

2.50 

-0 . 470 

—0.468 

•—0 

002 

—0.427 

—0 . 427 

—0 002 

a ' 


o’“2i5±o”'ooi 



0 ? 23 I± 0 ’ 1*002 

Ca 

~ 

-1 . 005 ±0 . 004 



-I . 003 ±0 . 005 

Ac ^ 


— o’!*020 




— o’.”o22 


to 

1.82 CM 

4.50 CM 

F ( X ) 


^'(0 

AC 



AC 

1. 00 

-"’"740 

-o”V37 

1 

0^ 

0 

-o”'662 

-o”‘6s8 

— o”*oo4 

■ 1.25 

— 0 . 672 

—0. 672 

0 

000 

—0 . 576 

—0. 576 

0 000 

I. so 

-0.605 

—0 . 606 

-fo 

001 

—0.491 

-0 . 494 

-f 0 . 003 

1-75 

—0.539 

—0.541 

+0. 

002 

— 0 . 408 

— 0 . 402 

+ 0 . 004 

2.00 

-0.474 

-0.475 

-fo. 

001 

—0 . 327 

— o. 330 

-f 0 . 003 

2.25 

—0 . 410 

0.410 

0 . 

000 

—0 . 248 

— 0 . 248 

0 . 000 

2.50 

-0.347 

-0.344 

—0 . 

003 

0 . 170 

— 0 . 166 

— 0 . 004 

a ' 

0 

’.”262±o’”o02 



Q 

™328±o“o02 


^0 

— c 

. 999 ±o . 005 



C 

. 986±o . 008 


Aco 


-o®026 




—0 . 039 



PaccMoxpcHHe xaOjiHUbi XIX noKaauBaex, qxo b pa6oqeM HHxepBaJie; 
aenHXHbix paccxoHHHH HaOjiio/iaeMoe HSMeHCHHe UBexoBoro SKBHBaJienxa . 
c MaccoH B03Ayxa 6e3yKopH3HeHHo annpoKCHMHpyexca npanibiMH Byra. 

' Cm. TaSjiHuy XXVII. 
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nojiy^ieHne BHeaTMoc(|)epHbix nseTOBbix aiiBHBajieHTOB 97 


PaccMOTpeHHe Ta6jiHu,H XIX noKasuBaer, mto b pa6oqeM KHTepsafle 
seHHTHbix paccTOHHHH Hadjiio^[aeMoe HSHOHeHHe irBeTOBoro BKBHBajieHxa e 
MaccoH Bos/tyxa deayKopHSHeHHO annpoKCHMHpyeTca npaMbiMH Byrs. OAHa- 
KO nOAbSOBailHe nOCAeAHHMH AAH BHHOCa Ha6AIOAeHHbIX ABerOBfalX SKBHBa- 
AciiTOB 3a aTM0C(J)epy bhocht HexoTopbie, xotb h HesHaBHxeAbHbie, cncxeMa- 
XHAeCKHe OmH6KH (A^:o), KOXOpbie xaax B ce6e BOSMOJKHOCXb B03HHKHOBe- 
HHH ceaoHHoro xoAa b noAyqaeMbix BHeaxMOC({)epHbix pBexoBbix SKBHBaAeH- 
xax. BexHHHHa oiiih 6 ok A-o b cboio oqepeAfa saBiicHx ox sHaqenHH (j)aKxopa 
0CAa6,!ien!Ta, Koxopbie noAyqaioxcH h 3 npHMbix Byra necKOAbKO saHHmeHHbi- 
MH. ripeHedpemeHHe 3t})({)eKXOM O 0 p 6 c a saHHAtaex, cncAOBaxeAbHO, bhc- 
.axMoc(|)epHbie UBexoBwe aKBUBaAeiiXbi. 



HaAKAHe saBHCHMOcxH Aco ox 44 (hah b nepBOM npH 6 AH>KeHHH ox a') 
(pHC. 36 ) npHBOAHx K xoMy, Hxo npHMfaie Byra, noAyqeHHbie aah HoneS c 
pasAHHHOH (ho hocxoshhoh b xeneHHe AaHHoft hohh) npoapaqHocxbio He 
6 yAyx nepeceKaxbCH b oahoh xoako npH F(y) = 0, khk axo aoajkho Hinexb 
Mecxo B CAynae oxcyxcxBHa 3(|3(jDeKxa O 0 p 6 c a. noAo 6 Hoe HBAeHHe mu 
o6Hapy>KHAH H B HaUiHX HafiAIOAeHHHX. 

CesoHHbie KOAe6aHHfl coAep>KaHHH boahhux napoB Ha KaHo6HAH ( w ) 
Ae>Kax B npeACAax; ox 0.5 ao 2.5 cm. 3xhm KOAeSaHHHM coxAacHO AaHHbiM 
xaoAimu XIX H pHC. 35 cooxBexcxeyiox HSMeHeriHa Afo ~ + 0”'00I. 3xo — 
— AH4)f|)epcHUHaAbHbiH 3c}){J)eKx. AOcoAioxHaa me norpeuiHocxb, BHocHMaH 
3(|)(|)eKX0M O 0 p 6 c a bo BHeaxMoccjjepHbie uBexoBue SKBHBaAeHXbi (b cto- 
poHy Hx yMeHbuieHHa) AexiHx aah HameH u,BexoBOH CHcxeMu b npeACAax 
AByx-xpex coxbix ssesAHOH BeAHHHHU. CymecxBeHHoe snaqeHHe HMeex, ove- 
BHAHO, xoAbKO HepBUH — AHcJ)(})epeHUHaAbHbiH 3c})(J)eKx; a6coAK)XHaH ’ nor- 
peiHHOcxb oxpasHXCH xoAbKO Ha cMeiHeHHH HyAb nyHKxa noAyqaeMOH CHCxe- 
Mbl BHeaXMOC(j)epHbIX HBe-XOBbIX SKBHBaACHXOB. 

noAHepKHBaeM eme pas, hxo iiamn pacnexu, SBHAy hx HeKoxopofi cxe 
MaXHHHOCXH, MOXyX CAyaCHTb AHUIb AJIH npHOAHJKeHHOH OUeHKH paCCMaxpH- 
BacMoro HBAeHHH. M 3 Bcero HSAOJxeHHoro cAeAyex, hxo npn noAbSOBaHHH 
ypaBHeHHeM (1) hbao ynHxbmaxb B03Mo>KHocxb noAyqeHHH BHeaxMoc(})ep' 
7. 4i&sbcn'j)36ob 63(5^(^0501). cdibg^ig. Jogcj., N 2 14 
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p8 FjiaBaTpeTbH 


HblX UBeXOBblX SKBHBajieHTOB, OTHFOmeHHblX HeKOTOpbIMH CHCTeMaTHqeCKHMH 
T)mH6KaMH. BejiHqHHa nocjie^HHX floji^na oSasaTe^ibHO, xoth 6 u npH6jiH- 
JKeiiHO, oueHHBaTbca. 

npH BbiHeceHHH 3a aTMOc4)6py cymecTBeHHue oiuhSkh Moryr bhccth 
H MOiiFHbie TeJiJiypHqecKHe nojiocbi, ecjiH ohh jienraT b oSjibcth cneKTpajib- 
Hoii qyacTBHTejibHOCTH annapaxypbi. flocxaxoqHO yKaaaxb, qxo ecjiH cneK- 
TpaJibHaa qyBcxBHxeJibHocxb npocxHpaercH b yjibxpa4)H0Ji6X0B0H o6jiacxH aa 
rpaHHuy nponycKaHHH axMOCcjiepbi, xo KOJie6aHHH coAepncaHHH oaona, h& 
CBHsaHHbie, KaK H3BecTHO. c o6biqHOH npospaqnocxbio axMOc4)epbi, npuBeflyx 
K KOJie6aHHHM 3HaqeHHH co, onpeAeJifieMbiM no ypaBHeHHH (1). B axoM 
CJiyqae n npn nocxoHHHOM (})aKxope ocjiaSjicHHH npHMbie Byra Moryx oxa- 
saxbCH iiapajiJiejibHO cMemeHHbiMH. 

B CBSI 3 H c axHM HHxepecHO BcnoMHHXb, qxo X o JiJi (68) , pa6oxaH b 
BJIHIIHOBOJfHOBOH qaCTH CnCKXpa (c KHCJIOpOflHO-neBHeBblM (J)OXOaJieMeH- 
tom), nameJi qxo a< 0 sbosa cneKxpajibHoro xnna M. 3xo anaqnx, qxo 
3 Be 3 Abi roAy6ejiH npn npH6jiH»eHHH k ropnaonxy. Oa-bHCHenne aaxjnoqaexcH 
B xoM, qxo HapacxaHHe norjiouxenHH b xejuiypnqecKHx nojiocax, pacnoJio>KeH- . 
Kbix B o6.qacxH nponycKaHHH xpacHoro {})HAbxpa, npnMeHHBUierocH X o ji - 
j] o M, dwjio 6oAee 6bicxpbiM, qeM napacxaHHe odmero norjiomeHHa. 

Ha H3.iio>KeHHoro cjioAyex, qxo 6ojiee coBepmeHHbift yqex ocjiaSjienHH 
CB&xa B axMOc4)epe bosmojkoh npn Hcno.Jib30BaHHH annapaxypu c xaKon 
cneKxpajibHOH qyBcxBHxeJibHOcxbio, Koxopan ne coaop^hx o6jiacxeH c 6oAb- 
uiHMH rpaAHCHxaMH cneKxpaAbHOH npospaqnocxH axMoc4)epbi, BKAioqan n 
MouFHbie xeAJiypnqecKHe noAOCu. 

§ 4. OuIh6kH, BHOCHMbie npH HCnOAbSOBaHHH CPCAHHX (J)aKXOpOB 

ocAa6AeHH{i 

Hauia pa6oxa cxaBHX cBoeft ne.iibio onbix nocxpoennH (})yHAaMeHxaAbHoro 
KaxaAora (JioxoaAeKxpHqecKHx uBexoBbix axBHBaAeHXOB, npn HcnoAbSOBannH 
Becbtvia iiiHpoKoft uBexoBoft cncxeMbi — necKOAbKO npeBbiiuaiomefi no ninpoxe 
cHcxeMy MOKAynapoAHbix noxasaxeAeft nnexa. IlpaBHAbHbiH h xoqnbift yqex 
HaSnpaxeAbHoro ocAafiAennH CBexa b axMOCcjjepe HMeex, noaxoMy, ajih ash- 
Hoft paSoxbi HCXAK)qHxeAbHO BaKHOe 3'HaqeHHe. fleHCXBHxeAbHO, cpeAnee 
snaqeHne 4)axxopa HafinpaxeAbHoro ocAaGAeHnn necxoAbxo npeBbiniaex y 
nac 0»!*25. OxcK)Aa cACAyex, qxo nonpaBxn aa HaSnpaxeAbHoe ocJia6AeHHe, 
Aa>K6 npn Ha6AK>AeHHH b MepnAnane, Moryx Aocxnraxb aah kjachbix aaeaA 
Hauieft nporpaMMbi (c 5 ‘ — ■ — 20 ) nopnAxa 0^6. KoAeSanna (J)axxopa H3- 
finpaxeAbHoro ocAa6AeHHH oxoao ero cpeAHcro anaqeHUH Moryx npeBbiuiaxb 
± 0«»05, a axo anaqnx, qxo noripaBxa aa HadnpaxeAbHoe ocAapAenne cnexa 
B axMOccj)epe aJih xjJXHbix SBeaA Moatex xoAeOaxbca b npeAeAax ox 0“5 ao 
’1*7. OxcKJAa oqeBHAHa neBoaMOJxnocxb noAbaoBannH cpeAHHMH ^^axxo- 
paMH nadapaxeAbHoro ocAadAenna. HocAeAHee npnaeAO 6bi x noAHOft noxe- 
pe Toii xoqnocxH, xoxopyx) Aax)x nenocpeACXBeHHue naSAiOAenna (xa6AHij;a 

XIII, xA. II, §2). 

Ho noMHMO noHHAieHHa xoqnocxH, ncnoAbaoBanne cpeAHbix (paxxopoB 
qpeBaxo erne n onacHocxbX) Bnecenna b xaxaAor cHCxeMaxnqecxnx omndox. 
K xaxHM ouindxaM oxnocnxca BO-nepBbix, cncxeMaxnqecxHH xoA b aaBHcn- 
MocxH ox npaMoro BOCxoacAenna, HcxoqnnxoM xoxoporo asAaexca ceaoHHwii 
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99 


XOA npospaqHocTH. 06 stom y>Ke roBopHjiocb Bbiuie. Bo-BTopbix — bosmojk- 
'HblH^XOA B SaBHCHMOCTH OT CKJIOHeHHfl. HcTOqHHKOM TaKOrO XOAa BBJIHeTCH 
-ouinOKa B npHHHTOM cpeAHOM aHaveHHH (|)aKTopa ocjia6jieHHH o' [50]. /[efi- 
CTBHTeaibHo, ec™ mh oOosHaqHM qepea a HCTHHHoe SHaqeHHe cpeAHero (|)aK- 
Topa, a qepea a~omn6oqHo npHHHxoe, h qepea Aa— paanocTb 'a — 7, to 
-AHH OTHrOIAeHHM OlUHgKOH BHeaTMOC(|)epHHX UE8T0?.yX OKBHBajieHTOB Cn', 
BbiHeceHHbix c a 6yAeM HMerb: * 

'Co* = c*(^, t) — oc'F(^) = C:, (^, t ) - = Co* + A'i^F(;f) (16) 

TAe qepea Co* Mbi oOoanaqHJiH BHeaxMoccjjepHbiH pBeroBoft SKBHBajieHT 

asesAbi, nojiyq©HHbiH c hcthhhhm anaqeHHeM cpeAHero (baKTopa HagHDarejib- 
Horo oc,iia6jieHHH. 'r t- f “ 

Mbi bhahm, qTO norpeiuHocTb bo BHeaTMoccJiepHbix pBexoBbix ©KBHBajieH- 
Tax, paBHan . \ 

ACo*=AaF(^) (17) 

■'OyAeT nponopAHOHajibHa Fi;;). Bbhay Toro, qro lOJKHue SBesAH Ha6jiK)Aaio- 
TCH B cpeAHeM Ha OojibuiHx BoaAyuiHbix Maccax, to b peayjibTaxe nojiyqaeTCH 
XOA BHeaTMOC<j5epHbIX HBeTOBbIX SKBHBajieHTOB B aaBHCHMOCTH OT CKJlOHeHHH. 

BoTTjiHHrep [50] h B e k k e p [48] HcnpaBjiajiH npHHHToe hmh 
'C peAHee .anaqeHHe ^JaKTOpa ocJiaOjieHHH, nojibsyHCb KpHTepaeivt OTcyTCTBHH 
noAoOHoro xoAa. Ho cjieAyex HMCTb b bhay, ito noAoOHaH npoueAYPa Aajie- 
Ko He BcerAa mo>k6t cqHTaTbCH cKOJibKO-HHOyAb BaKOHHOH. Tax HanpHwep 
npH HayqeHHH 6ojibmHx paHOHOB Mjieqnoro HyTH, pacnojioxeHHbix b nan- 
paBJieHHH_C_6Bep-I0r H. B qaCTHOCTH, BOdjiaCTH ero paSABOeHHH, HaJIHqHft 

BbIHBJieHO HO XOAY CpeAHHX UBeTOBbIX SKBHBa- 
^eiiTOB B aaBHCHMOCTH OT CKJIOHeHHfl. flejio B TOM, qTO HpH HepexoAo K 6oAee 

lOHwiwM qacTflM MjieqHOTo HyTH HagjiiOAaeTCfl peajibHoe noKpacnSiHe 6 jihL 
. KHX 3Be3A, HocKojibKy B o6jiacTH SMeeHocua pacnojiojKeHbi BecbMa CAHSKHe 
ir HaM Maccbi HadHpaTejibHO norjiomaiomeft MaTepHH. OiuHaKa b A mohcbt 
• jih 6 o YMeHbiHHTb HJIH Aa>Ke coBceM cKpbiTb, jih 6 o ranepTpoiiiHpoBaTb sto 
flB.JieHHe. OuiHdKa b cpeAHeM anaqeHHH a mojkot xaioKe npHBecTH k VBejiH- 
qcHHio ecTecTBei-moft AHcnepcHH HopMajibHux hbbtob aSr Javqamoro 
^ ^ CHCTeMaTHqeCKOMy paajIHqHK) 3THX HBeTOB AJIH SBCSA, paCHOJIO- 
JKCHHbix B pafioHax lojKHoro H ceBepHoro hojiiocob BajiaKTHKH. ^ 

aM npeACTaBjifleTCfl, qxo npHBeACHHfaix coo6pa>KeHHH Bnojine aocTa- 
TOqHO AJIH oOoCHOBaHHfl HeBOBMOWHOCTH HCHOJIbBOBaHHH CpeAHHX tbaKTOPOE 
HsoHpaTejibHoro ocjiadjieHHA npH nocTpoeHHH ([jyHAaMeHTajibHbix sjieKToo 
KOJiopHMerpHqecKHX KaxaJioroB. HosTOMy Heoex^MoTMCTb bosmoS^^^ 
SHaqeHHfl cjiaKTopa HBOnpaTejibHoro ocjiadjieHHA ajih jiiodoro mo- 
STOr;%T™op?'^' npOHSBOAflTCfl HadjHOAeHHfl. - .MTHOBeH^ie. BHaqeHHfl 

B03M0*H0CTb HpeAOCTaBJIfleT MeTOA CTaHAapTHOH 3Be3AU 3 tot 
H oT?TfoS™"^^" coBepmeHHbiH yqeT ocjfae'^ieHHfl “ exa b 

§ 5. MexoA CTaHAapTHOH 3Be3AW 

EcJIH HaM H3BeCTeH BHeaTMOC(})epHbm HBeTOBOfi SKSHSajICHT HeKOTOnnft 
3Be3AW, npHHHMaeMOH 3a cxaHAapTHyio, to odosHaqHB ero qepes Cj h Sy. 
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FnaBa TpeTbn 


qHB B HOKOTOpblH MOMCHT BpeMeHH t HaOjIIOAeHHOe 3 HaqeHH 0 UBeXOBOrO!' 

BKBHBajieHxa c(s', t), naxoAHM hs ochobhoh (|)opMyjibi (1): 


a (t, Co) = 


rfc t) 


Fi^) 


( 18 ) 


HCKQjMoe MFHOBeHHoe 3HaqeHHe ^aKxopa HsOHpaxeJibHoro ocjiaOjieHHH. 

OoAyqHB B xeqeHHe homh nHTb-mecxb noAoOHbix Ha6jiK)AeHHH, mh mo- 
}K6M Ha0TH npH noMOUiH rpa(})HqecKoro HHxepnojiHpoBaHHsi sHaqeHHH a{t, Cq) ' 
AJiH jiK)6oro MOMeHxa t (cooTBexcTByroinHe uBexoBOMy aKBHBajienxy cxaH- 
A a p X H 0 it 3Be3Abi C#) . 

ripeAnoAOJKHM, qxo npo3paqHocxb axMoc(|)epbi He saBUCHX ox HanpaB- 
AeHHH Ha He6e x. e. oxcyxcxByex asHMyxaAbHbift 3(|)4)eKx. ripeAnoAOJKHM xaK- 
Afe, Hxo HaM H3BecxHa saBHCHMOcxb (f)aKxopa HaOnpaxeAbHoro ocAaOAeHHS 
ox HBexoBoro sKBHBaAeHxa, onpeAOAHeMaH BeAHAHHOii 

Y=daldCo, ('9)' 

XAe Y MaAaa BCAHAHHa, Koxopyio aah HeOoAbiuoro HHxepBaAa cneKxpaAbHHX : 
XHHOB MO>KHO HpHOAHJKeHHO CHHXaXb HOCXOHHHOH. MeXOAbI 66 OHpeAeAeHHH : 
OyAyT paccMOxpeHbi b cbobm Mecxe (xa. Ill, § 8). 

’ ripH 3XHX HpeAHOAOweHHHX MXHOBeHHoe SHaqeHHe $aKxopa HaOnpaxeAb- 
jHoro ocAaOAeHHH, cooxBexcTByiomee AioSofi nporpaHHHoii^ ssesAe (c BHeax- 
MOc4)epHbIM HBeXOBbIM BKBHBaAeHXOM Cq*), HaOAIOAaBmeHCH B MOMBHX Bpe- 
MeHH HaxoAHTCH no oqeBHAHOH 4)opMyAe; 

a{i*, C'o*) = a(^*» + — ^o) (20 )m 

ZIah HOAyqeHHH AOCxaxoHHO xoahhix anaqeHHH MXHOBeHHbix 4>aKxopoB 
HsOHpaxeAbHoro ocAaOAeHHH neoOxoAHMo, cAeAOBaxeAbHO, anaxb BHeaxMOC- 
^epHbiit HBexoBoft sKBHBaAeHX cxaHAapxHofi SBeapi. OnpeAeAenne nocAeA> 
Hero AOAAiHO OblXb BbinOAHeHO C BeCbMa BblCOKOH XOHHOCXbK), He MeHblUeft 
HCM ± 0^005. 3x0 — H6o6xoAHMoe ycAOBHe aah ycneuiHoro nocxpoeHHa;; 
(|)yHAaMeHxaAbHoro sAeKxpoKOAOpHMexpHqecKoro KaxaAora. 

§ 6. yneT ocAaSAeHHH cBexa b pa6oxax no SAeKxpoKOAOpHMexpHH 

ripeiKAe neM nepeftxH k paccMoxpeHHio peAyKHHfi Ha6AK)AeiHH0 sa hsOh- 
paxeAbHoe ocAaOAeHHe cBexa b axMOC(})epe, BbinoAHeHHbix b HacxoHUieft pa- 
6oxe, nocMOXpHM xaK axo pemaAOCb y ApyrHX aBxopoB. 

BoxxAHHrep [50] noAbsOBaACH cpeAHHMH snaqeHHHMH Hsonp^axeAb- 
Horo ocAadAeHHH cBexa, bboah HeKoxopwe mhojkhxoah k HSBecxHOH xa6- 
AHU,e MroAAepa .[84], onpeAeAeHHbie PyxHHKOM [64]. HaOAioAaa 
3Be3Abi Bcex cneKxpaAbHbix xhhob, BoxxAHHrep yqnxbiBaA saBHCHMOcxb 
HaOnpaxeAbHoro ocAaOAeHHH ox uBexoBbix sKBHBaAenxoB (BeAHHHHy y» $op-- 
MyAa (19)). CncxeMaxHAecKoro xoAa cpeAHHX pBexoBbix SKBHBaAenxoB b 
SaBHCHMOCXH OX CKAOHeHHH 06 Hapy>KeH 0 He OblAO. 

BeKKep [48], pacuiHpHfi xaxaAor BoxxAHHrep a, noAbaoBaAca 
xoH )Ke MexoAHKOH, qxo h nocAeAHHH. OOnapyjKHB, OAHaKO, cHCxeMaxHHecKHii 
XOA cpeAHHX HBeXOBblX SKBHBaAeHXOB B aaBHCHMOCXH ox CKA0H6HHH, BeK- 
Kep npHHHA HOBbie aHaqeHHH aah MHOH^HxeAeft k xhOahubm M k) a- 
A e p a. HecMoxpa na noAbaoBaHHe cpeAHHMH (})aKXopaMH ocAaOAeHHH, , 
BeKKep He oOnapyjKHA cHcxeMaxuaecKoro xoAa b aaBHCHMOcxH ox npa- 
MOI'O BOCXOJKACHHH. 
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riojiyieiiHe BiieaTMOc(|)epnbix Li,BeTOBbix BKBHsajieHTOB 101 

X 0 Ji Ji [68] H B e H H e T [49], Ha6jiioAaH c KHCJiopOAHO-uesHeBHMH 
- 4 )OT 03 jieMeHTaMH, nojibsoBajiHCfa MeTOOTKOH, aHajiorHBHOH npeAbiflymHM as- 
TopaM. Bbhay pa6oTbi b Kpaci-iOH h HH(|)paKpacHOH oSjiacTHX cneKxpa, r^e 
MsdupaTejibnoe oanadjieHHe CBexa b aTMOc(|)epe BecbMa HesHaqHTejibHO, 
n0.r[b30BaHHe CpeAHHMH CJ)aKTOpaMH MO>KeT BHeCTH MeHbUIHe nOrpeUIHOCTH, 
MOM B npenbinymnx padoxax. flpH padoxe b HH(|)paKpacHOH o6jiacxH boshh- 
Kaiox OTMevenHbie Bbime xpy^anocxH Hs-sa pacnojio>Ke«Hbix SAecb Homnbix 
xejiJiypu'-iecKHx nojioc h, b qacxnocxH, nojioc norjiom,eHHfl boashoxo napa. 
]n,jia iiojiHoro ycxpaHeHHH bjihhhhb nocjienHHx, Ben Hex bbo^hji nepea 
(]30X03.n[eMeHX0M BOAHHOH <|)HJIbXp XOJHIlHHOft B 10 CH. 

Bee yKasainibie aBxopbi penyHHpoBajiH HaSjironeHHH k seHHxy. 

Cjiejoyex oxMexHXb, hxo npn HcnojibsoBanHH c p e n h h x (jjaKxopOB oc- 
jiaOjieHHH, npHBejxeHHe Hadjiionenuft k seHHxy hjih k BHeuiHeft rpaHHpe ax- 
Mocfjjepbi coBepmeHHO paBHOCH.nbHo b cMbicJie xohhocxh peayjibxaxa. Bueax- 
Mocc})epHbie H seHHXHbie UBexoBbie SKBHBajieHXbi oxjiHHaioxcH b sxom cjiyqae 
_ jipyr ox itpyra jr'ixjb Ha nocxoHHHoe BHaqeHHe cpeOTero (})aKxopa ocjiaOjie- 
Ha a- 

M. r 10 c c o b [67] noexaBHjia CBoefi sa^a'ieH nocxpoHXb Kaxajior (])yH- 
ZiaMeHTaaiiFb/A (})oxo3aeKxpHqecKHx BejiHHHH h pBexoBux SKBHBajieHxoB pjwa 
■ KaOpaHMMx BBCBU. He cHHxaa B03MO>KHbiM BeexH cneuHajtbHbie onpeflejieHHH 
npospaHHoexH axMoccfjepu, F lo c c o b nojibsoBajiacb cpeAHHMH (])aKxopa- 
MH, HaflaeHHbiMH CIO Ha ocHOBaiiHH HeOojibuioro HaOjHoaaxejibHoro maxe- 
priajia. 06pa6oxKa nadjiioAeHHH pBexoBbix 3KBHBa.iieHX0B Bejiacb oObiHHbiM 
fljfH axoro cJiy'iaH oSpasoM. Ho hjih (J)oxo3JieKxpHHecKHX BejiHHHH sBesH, 
HojiyqaeMbix.B HByx (]3HJibxpax, Fioccob npHMeHHjia pennoS MexoH, Kor- 
Aa HOcxeneHHO, nyxeM /iHcl^cliepeHUHajibHbix npHBJisoK, cBasuBaioxcH Me>K- 
fly co6ofi sBesHbi, Ojihskho, Kax no paccxoHHHio Ha neSecHOH cijjepe, xax h no 
UBexy. HsOpaHiibie F lo c c o b BBeapbi oxBaxuBaiox Bce cneKxpajibHbie xh- 
Hbi H pacnojiojKenbi saMKiiyibiM dohcom, iipoxopamHM qepes pasjinqHbie 
CKHOHei-iHH. HaSHroHeni-ia eejincb b MepHAnaHe. KpHxepHeM HaAencHoexH no- 
. AyqaeMbix xaKHiw MexopoM BeAiiqnH h cboSoah hx ox KaKHX-AnSo CHCxeMa- 
xi'iqecKHx ouih6ok F io c c o b cqnxaex oxcyxcxBHe ouih6kh HaKonAeHHH npn 
saMbiKaHHH Bcero noaca bbcba. Xoxh 3xox iwexop Oma npHMeHeH F lo c c o b 
AAH noAyqenHH 4>yHAaMeHxajibHbix BeAHqnH bboba, ho b paBHofl Mepe Hor 
6HTb npiiMei-ieH h k nocxpocHHio xaxajiora pBexoBbix 3KBHBaA6HX0B. 

Mex-vAy xeiw, xoxa paccMaxpHBaeMUH iwexoA h noHH>Kaex necKOAbKO 
cjiyqaHHbie oiiihSkh, ho oh b noAi-ioft Mepe oxaromen CHCxeMaxHqecKHMH 
GUIHOKaMH, npHCyipHMH HCnOAbBOBaHHK) CpeAHHX (jiaKXOpOB OCAaOACHHH, a 
CAepoBaxeAbHo iiBAaexcH HenpHroAHbiM aah nocxpoeHHH ifiyHAaMeHxaAb- 
Hbix KaiajioroB. 3xo, coScxBeiiHO, oqeeHAHO. Ho mbi noKaJKeM axo h (})op- 
MaAbHblM oOpaSOM. 

Hyexb HMeeM CHcxcMy HaOAioAeHHbix paBHoexefi peexoBbix SKBHBaAen- 
TOB saMKi-iyxoro iroHca aseBA: 

AC3,2(0=C3(d‘))-Q(#) 

A d+i. dz) = d+t (zd) - am ’ 
id, n-dz) = d[£d 
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102 PjiaBaTpeTbH 

ripHqeM noKa npeiinojiaraeM, qra noBTopnbie HaOjiro/rennH o/ihoh h toS 
3Be3;ibi npoH3Bo;raTCH na pasjiHMHbix sckhthux paccTOHHHHx, t. e. z''^ 
BHeaTMOC(})epHbiii: ubbtoboS SKBHBajieHT k-oh SBea^H Oy^eT 
paBen: 

/=!, 2, (22) 

fag «»■ — MFHOBeHHblH 43aKTOp HsOnpaTejIbHOFO OCJiaOjieHHH, COOTBeTCTByiC- - 
mHH MOMSHTy j-20 HadAKDAGHHH H UBBTy K-OH 3Be3AH. 

Bboah BHavcHHe cpeAHeroJjaKxopa HsdHpaTejibHoro' ocjiadjieHHH 

. at = a\^-Aa.[i\ (23) 

HMeeM ajih 3HaMeHHH BHeaTMOc4)epHoro HBexoBoro SKBHBajienxa, Bbrnecen- 
Horo CO cpcAHHM (J)aKxopoM (saBHCfliAHM ox HBexa seesAbi): 

C^)= atFC^L'O = a -f Aomi(P)- (24). 

riocjieAHHH HJicH Aaex oiundKy, npoHcxoAHUtyio aa cnex HeyqxeHHbix ko- 
AooanHH npoapaHHOcxH. 

PaSHOCTH BHeaXMOc4)epHbIX HBeXOBbIX SKBHBaJICHXOB COOXBCXCXByiOmHX 
CHCxeiwe (21), ho HcnpaBjieHHbix sa HadHpaxaiibHoe ocjiadjieHHe cBexa co 
cpeAHHM (J)aKxopoM, dyAyx OHeBHAHo: 

A'C )+1 , i= Cl^i- cr = ACi+i , t + AailF(-)l) - Aai^>F(#). (25).., 

3xh paaHOcxH nojiyqaioxcH npaKXHnecKH h 3 ypaBHeHHH: 

AC'i+i, i=ACt+i, -f akF(z^’) (26).'. 

no Ha6AK)AeHHbiM pasHOcxHM AG+i,i(;{)H cpeAHHM 45aKxopaM H36Hpaxe;ib- 
Horo ocJiadAOHHH at h a^^i. 

ripHHHMaa AJiH OAHofi H3 3Be3A (xoxH 6bi nepBofl) 3HaHeHHe HBexoBorO' 
SKBHBaAeHxa, BbiHecennoro x6m hah hhum cnocodoM aa axMoc(j)epy — 
(BOOdme OXAHHHOe ox HCXHHHOFO SHaHeHHH C^) HMeeM 0H6BHAH0: 

c'j = r't 4- Ac\, k = Ci+ (c'i - c,) + AaWF(^'‘)) - Aa? • 

4- 2 = 4- (c'l — rO 4- — Aai^^F + 

-4 AaWf (.(!)) _ Aaf^’F(D 

c'«=r«_i 4- Ac„, „-i = Cn + (r'l-ri) 4- Aa^F/^^)) - A7,^^'>P(z^^) 4- 

- Acc«F(#)) 

;=2 

ic'y=c'„+Ac'un=Ci 4- (r'l-ci) 4- ^J,A4^Fizf)-AoL^fFizf)} = c\+b 

fagJ ^yAGx ouiHdKa HaKonAenna: 

5 = ^}AafF{zf)- Aa®F(^®)} (28>>’ 

B CAyaae, kofah HadAiOAeHHH BeAyTca b MepHAHaHe, mu MOH<eM noAO- 

>KHXb: 

HKf) = F^zn=Hzj) 

H xoFAa: 

5 = i;(AaW-AaW}F (;(>). (29> 

j'=i 
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nOJiyHGHHe BHeaTMOC(|)0pHbIX I^BeTOBblX BKBHBaJieHTOB 

EcJIH 2 ... B)aBJIHIOTCH HCTHHHbIMH CpCAHHMH, TO CyMMbI CJiy- 

MaflHbIX OTKJIOHCHHH (J)aKTOpOB 0CJia6jieHHH npH 60 JIbIIIOM UHCJie HaOJIIOj^e- 
HUH fivflVT Majio OTJiHaaTbCH 6 t Hyjia, a cjieAOBaxeJibHO h ouiHOKa naKonjie- 
HHH t'.v/iex TaK>Ke 6jiH3Ka K HyjiK). Ona 6y;ieT, Koneano, cxporo pasna nyjiio 
(h b cjiy^iae iiaSjiiofleHHH Ha pasjiHHHbix A(;e))> ecJiH KOjiedaHHa npospaa- 
HOCTH OTCyXCTByiOT. 

FJocMoxpHM xenepb, KaKOBO fiy^ex BJiHHHHe ouihook b npHHHXOM cpe^HeM 
SHaneHHH (})aKxopa H36HpaxejibHoro 0CJia6jieHHH. Flycxh 6yAyT npHHHXbi oiuH- 

6oHHbie cpeflHHe sHaaeHHH (|)aKTOpOB as(^= 1,^, 3 ...b); 

a';j = as — Aa* = -f- Aa*) (30) 

B 3 T0M cJiyaae mh MoaieM nocxpoHib CHCxeMy, coBepmeHHO aHajioraa- 

iiyK) (27) , BaMeHHH JiHUib anaqeHHH Aa’-p Ha Aa^p + Aaj- 

Ftjia K-ro HBexoBoro aKBHBajieHxa nojiynHM BBipajKCHHe: 

-f ic\ - C,) -f [Aai/)F(,-?0 - Aa«F(^l^>) + 

-f +E {Al^>[F(^®) - F(^P)]]]. (31) 

Saccb (c\ — r,) noKaabiBaex ouiHdKy b npHHHXoM HyjiboyHKxe uiKajibi 
HaiiiHX uBexoBbix SKBHBajieHxoB; HjieH B nepBOH KsaApaxHOH CKo6Ke abbt 
34)c})eKX aKKyMyjiHpOBaHHH cjiyaagHbix ouindoK aa cqex KOJie6aHHH npospaq- 
hocth; BTopofl qjieH b KBa/rpaxHOH cKoOKe /raex 9(|)(|)eKT ouihOkh b cpeAneM 
ipaKTope HsSHpaxejibHoro ocjiaOjienHH. 

B cJiyqae HaSjiFOAeHHfi b6jih3h MepiiAHaHa Bbipa>KeHH6 (31) npHHH- 
Maex bha: 

fl' = Ch -F (c'l- ri) + [Aa''’’-P - ^a?)F(;<:i) -f {Aa<?) - AaWF(;[;))] -f- 
+ \ Aayf i'Kk) — (?i) 

HaKOHeu, ecAH nonpasKa k cpeAHeMy 4)aKTopy He saBHCHX ox HBexa SBesAbi, 
T. e. ecJiH AiXj = Aa (/ = !> 2 ...«), to BcnoMHHaa (27). 

+ {c\ - + [Aa^s'^f (?s) - Ao:PF{zx) + E (^4’ - Aaf)F(;t,)J + 

+ Aa[F(^s) - F (?i)] =r's + Aa[F(^s) - F(?i)J (33) 

rioCAeAHHH HAeH Oq6Hb HaFAHAHO HOKasHBaeT HaAHqHe cHCxeMaxHqecKoro 
XOAa B 3aBHCHMOCTH OX Fi^), a, CACAOBaXeAbHO, npH Ha6AK)AeHHH B MepH- 

AHaiie H ox CKAOHeHHH. „ 

BaMbiKaa none npHBH30 K h BoaspamaHCb k nepBOH saesAe, mh bhahm, 

qxo omnOKa HaKOHAeHHH aa cqex ouihOkh b a dyAex, npn HaOAioAeHHax b 

MepHAHane, pasna nyAio. 

OxcioAa aaKAioqaeM, qxo oxcyxcxBHe ouihSkh HaKonAeHHH ne mokct 
6brTb KpHxepHeM npaBHAbHoexH noAyqeHHofl CHcxeMbi u,BexoBbix ^KBHBaAeH- 
xob 3 x 0 b hoahoh Mepe othochxch h k noAyqeHHio cHcxeMH (|)0T03AeKTpHqe- 
CKHX BeAH,qHH. Mbi bhahm, qxo MexoA F lo c c o b He Aaex npeHMyiuecTB no 
cpaBHeiiHK) c MexoAOM HenocpeACTBeHHoro BbiHoca sa axMOcepepy^ co 
cpeAHHM 3HaqeHHeM aah (J)aKxopa ocAadAeHHH. B o6ohx CAyqanx BOHAyx 
OAHi-iaKOBbie cHcxeMaxHqecKHe ouih6kh, saBHCHu^He ox t (:?> . 3 th ouihOkh He 
.6yAyT MeHbiue npH cpaBHenHH 6 ah 3 khx ho UBexy sbcsa- Hex, cAeAOBaxeAb- 
HO, HHKaKHX ocHOBaHHH BBOAHXb 3X0 oxpaHHqeHHe. CoBepmeHHO HenpaBHAb- 
HbiM HBAHexcH xaKAie yxBepAiAeHHe F lo c c o b, qxo nocKOAbKy nonpasKa 
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t04 rjiasaipeThH 


3a H36HpaTejibHoe ocjia6jieHHe csexa b Ka>KAOH npHBHSKe Majia, to ynex oc- 
Jia6jieHHH He HEJinexca cymecxBeHHbiM hcxohhhkom omndoK. AnajioxHH c nad- 
JiiofleHHHMH nepeMeHHbix sbosa s^ecb HeflonycxHMa. 

CxedduHc h Xa4)<|)ep, npH nojiyqeiiHH Kaxajiora usexoBbix sk- 
BHBajieHxoB 3Be3A paHHHx noAK.riaccoB ssesa; B [98], hphhhjih necKOJiKO 6o- 
jiee coBepuieHHyio npoueaypy ynexa UBexoBoro ocjiadjieHHH. Hcxo/i;h H3 xad- 
jiMHbi cpeAHero ocjiadJieHHH, ohh bbo;;hjih HeKOXopue nonpaBOHHbie K03(|)c|)h- 
UHCHTbl B BaBHCHMOCXH OX HpOSpaHHOCXH aXMOC(})epbI (aHaJIOrH 4>3KXOpy 
MyxHocxH JI H H K e oxHeceHHbie, OAHaKO, He k hhcxoh axMOC(|)epe, a k hcko- 
TcpoMy ycjiOBHOMy ee cocxohhhio). 3xh K03(})(|)Hu,HeHXbi onpeflejiHJiHCb na 
ocHOBaHHH rjiaaoMepHux ou,eHOK cocxohhhh axMoc^Jepbi, hxo HBJiaexcH npea- 
BbHiaHHo rpydbiM npHeMOM, He odecneHHBaiomHM nojiyqeHHH cpaBHHMUx 
pesyjibxaxoB b jryHHbie h desjiyHHwe hohh h b paajiHHHbie cesoHbi. HadjiroAeH- 
Hbie pBexoBbie 3KBHBajieHXbi peAyUHpoBajiHCb k BHemHefl rpannue axMoc(j)e- 
pu. Afixopbi paccMaxpHBaeMOH padoxw oxKasajiHCb ox ynexa saBHCHMOcxH 
(})aKXopa H36npaxejibHoro ocJiadjieHHa ox pBexa, nojioxtHB y = = 

Ben/xy yaocxH uBexosofl CHcxeMbi hx Kaxajiora h cpaBHHxejibHoro AHanasona 
UBcxoBbix 3KBHBajieHX0B 3Be3A noji,KJiaccoB BO — B9 3X0 orpaHHHeHHe Aocxa- 
xcHHo saKOHHO. CxeddHHC K Xa(})4>®P [98] yKaabiBajiH, npaB^a, na 
BOBMoxiHocxb HCHOJibsoBaHHH A.nH yHexa HsdHpaxejibHoro ocjiadjieHHH no- 
Bxopiibix HadjiiOAeHHH cneunajibHO noAodpaHHbix rpynn SBesA- Ohh He cxa- 
AH, OAHaKO, npHMeHHXb 3X0X cHOcod H3-3a doAbmoro odxieMa cneu,HaAbHMx 
BcnoMoraxcAbHbix HadAioAeHHH. 

B padoxe CxeddHHca, Xa(])^epa h yHX(}30pAa, hocbh- 
lUeiiHOH pacuiHpeHHfo KaxaAora sbcsa B na doAee CAadwe h doAee kokhuc 
3Be3Abi [99], a TaK>Ke b padoxe CxedduHca h yHxcjjopAa no Hsy- 
veHHK) HsdMpaxeAbHoro norAomeHHH b bbicokhx raAaKXHnecKHX niHpoxax 
OOO], iwexoAHKa ynexa axMoc(})epHoro ocAadAeHHH ocxaAacb npenrueH. JtAA 
HadAiOAeHHH, BbiHOAHHeMfaix Ha odcepBaxopHH Maynx Bhacoh, CxeddHHC 
H erO COXpyAHHKH nOAbSOBaAHCb OAHHM H XeM XCe nOCXOHHHbIM ^^^KXOpOM 
ocAadAeHHH, nepeftAH npaKXHnecKH k ynexy npospannocxH co cpeAHHM 4>aK- 

TOpOM, 

B doAee noaAHefi padoxe CxeddHHca h ynx^opAano mecxH- 
UBeXHOH 3A6KXp0(j)0X0MeTpHH 3Be3A [102, 101], BbinOAHeHHOS C nOMOmblO 
KHCAopoAHo-ueaueBoro (jjoxosAeivieHxa h mecxH CBexo^JHAbxpOB (AaBaBiuHx 
AnanasoH Xe// b npeASAax ox 3530 ao 10300 A), xaKAce HcnoAbsoBaAHCb 

TOAbKO CpeAHHe c[)aKXOpbI OCAadAeHHH, HO paSAHHHbie AJIH paSAHHHblX (|)HAfa- 
XpOB. 

3 A B H B cBoeft nepBOH padoxe no nocxpoennio KaxaAora (})oxo3AeKTpH- 
neCKHX UBeXOBblX SKBHBaAeHXOB 3Be3A paHHHX KAaCCOB [58] AOAAieH dblA 
odpaxHx ocodoe BHHMaHHe na ynex ocAadAeHHH CBexa b axMOcc})epe, nocKOAb- 
Ky npHMBHeHHe hm oneHb nAOXHbix cBexoc[)HAbxpoB AaeaAO BecbMa uinpoKyio 
cHcxeiviy, nxo odycAaBAHBaAO h doAbuine snaneHHH (J)axKopoB HsdHpaxeAbHO- 
ro ocAadaeHHH h hx ananHxeAbHbie KOAedaHHH. 

OxKaaaBuiHCb ox mbtoab AHc[)([)epeHu;HaAbHbix npHBHSOK, 3 a b h ocxa- 
HOBHACH Ha MOTOAe cxaHAapxHbix SBesA. Oh, khk h CxeddHHC, oxKa- 
saACH ox ynexa saBHCHMOcxH HsdHpaxeAbHoro ocAadAeHHH ox neexa, nxo b 
AaHHOM CAyqae HeAonycxHMO, BBHAy ropaaAO doAee uinpoKOH pBexoBOH chc- 
xeMbi H oxBaxa HadAioAeHHHMH SHanHxeAbHO doAbuiero HHxepBaAa cneK- 
XpaAbHblX KAaCCOB (B — 7^). lyi , ■ ; h I ' i 
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IlojiytieHiie BneaTMOc(f)epiiHX i];BeT0Bwx 9KBHBa;ieHTOB 105 


PeAyKUHH HaSjiiOAeHHH K BHemneft rpaHHu,e aTMOC(J)epbi 3 jibh ocy- 
mecTBJifiJi no 4>opMyjie: 

Cq =-- c(:(, t) — { 0 ,^+ T)secZ, (34) 

no,/TaraH npH6jiH>KeHHO F(;{) = sec:^. Snanerme Kq, cooTBexcTByiomee npeK- 
■pacHOH npoapannocTH (rjiaaoMepnaH onenKa 4,5), 6bijio onpeAeJieno ns ch- 
CTeMaTHnecKHx nadjiionennH napbi oKOJionojinpHbix SBesn (BOCxoAHinefi 
H saxonHinen) h npOBepeno no Bbinocy ohhoh h toh >Ke CTannapTHon SBes- 
jlbi, HaSjnonaBmencH na paBJinnHux BOSAyiuHbix Maccax. Ha ocHOBannH 
3TMX Ha6jiK)fleHHH HJifl cujio ripBHaTO BHanenne, paBHoe 0?300. Honpa- 
Boniibifi njien T ynuTbiBaer 3(J)(f)eKT HSMenenHH npoapannocTH. 

Kasajiocb 6bi ecTecTBentibiM, HMea snaneHHe BHeaxMoc^tepnoro uBexoBO- 
ro OKBHBajieHxa cxarwapxHOH BBesuH, npOBepeHHoe bhhocom c pasJiHnHbix 
Mace, BOcnojibBOBaxbCH hm hjih onpeflejieHHH SHanennH no (|)opMyjie (34) 
ii.xn HenocpeAcxBeHHo onpenejiaxb a(t) no (|)opMyjie (18), Ha6jnoAaH 
t) AJin paajinnHbix momchxob nonn. OAnaxo 3 ji b n nouieji hhhm 
nyxcM. 

Bee Ha6jnoAeHHH cxanAapxnbix bbcsa oh pcAyunpoBaji co snanenneM 
.« = «o> noc.ne nero BbinecenHue sHanenr-iH uBexoBbix aKBHBajienxoB pasjinn- 
Hux cxanAapxHbix bbcba dbijin BMnHpnnecKn npHneAenu k oahoh hb hhx. 
PeAyunpoBaHHbie xaicHM oSpaaoM neexoBbie aKBHBajienxbi, pasHwe 

c\ = c (;^, t) — ao sec (35) 
'CXAnnajiHCb, oneBHAHO, ox hcxhhhoxo BHeaxMOC(|)epHoro psexoBoro OKBUBa- 
ACHxa ^0 BeAHHHHy T sec BaBHCHipyio KaK ox SHaneHHfl ncxunnoro 
tJjaKTCpa HBQnpaxeAfaHoro ocAadAennH, xax n xoS Maccbi BosAyxa, na koxo- 
poH 6biAO npoHBBeAeno paHi-ioe nadAKDAenne. 

riocxpoHB BaBHCHMocxb SHaneunfl c'^ ox rAasoMepnbix openoK npospan- 
noexH (/e), 3 abh noAynnA BnoAne onpeAeAennyio KoppeAapnio, ho c Becb- 
Ma doAbmofi AHcnepcnen, odycAOBAennon khk omndKaMn b opeHKax npos- 
pannoexH, xax n doAbUJHMn BapnaunaMH MHo>KHxeAa Tsec^- 

npH noApasyMeBaioipeMca npeAnoAOJKennn, nxo epepnee ns SHaneiiHfi 
■c'q, cooxsexcxByioipHx opeHKe npoapanHoexH daAAOM k—A^/2, exporo cooxeex- 
cxByex (j)aKxopy ocAadAeniin a^, HMeeM, oneanAHO, nxo c^ = Cq. Torpa snane- 
HHG T onpepeAnexen no cf)opMyAe: 

T — (c'o - £■’„’) cos (36) 
OnpepeAAfl xaxHM nyxeM T aah Kaxeporo HadAiopenna exanpapTHon 
BBeapbi H depn saxeM epepnee pah Kaxipoft hohh, 3abh noxynnA rpa4)H- 
necKoe cooxHomeHne Mexipy T n openKon npospannoexn h , pnenepena ko- 
Toporo dbuia, eexeexsenno, ropaapo Menbme, hom y npepbipymero. 

TaivHM nyxeM 3 a b n noAyqnA KaAndpoBannoe cooxHomenne 
Mex<py EAasoMepHOH opcHKofi npospannoexH n (|)aKxopoM ocAadAennH. 

B 3XOM HMeexcH cyipecxBenHoe MexopnnecKoe npenMyuiecxBO paccMax- 
pHBaeMOH padoxbi no cpaBHennio c padoxon Cxeddnnca n XaAcbe- 
ypa [98 ]l 

HafipeHHaH KpuBan (k, T) Moxcex cAyxcnxb pah onpepeAennH 4>aKxo- 
pa ocAadAenHH no rAasoMepnon openKe npospannoexH. 3 a b n oxMenaex, 
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106 rjiasa TpeibH 

^TO npH nOMOIUH STOH KpHBOft H Ha6jIK)fleHHbIX USeTOBblX SKBHBaJieHTOB- 
CTaH^apTHbix BBeail, mojkho HSMepHTb npoapauHOCTfa aTMoc4)epbi BMecTo to- 
ro, HTo6fai ee oueHHBaxb. 3 to kohbhho BepHO, ho npaKTHnecKoro SHanenMH 
KpHBaH (k, T) no HameMy MHeHHio He HMeex. B KonenHOM cnexe necb Bonpoc 
CBOflHXCH K Ha^eHCHOMy onpeAOJieHHto BHeaxMociepnoro UBexoBoro OKBHBa- 
jieHxa cxaHAapxHOH aBes^lbi. 3 ji b h He nojibsyexca khkhm jih6o npsiMbiM- 
Mexo;roM AJiH axoro. B KanecxBe hcxhhhoxo SHaHeHHH ajih oh 6eper 
cpeflHee BHaneHne hb c\, nojiyneHHbix npH rJiasoiviepHOH oiieHKe c 6ajiJioM 
41 / 2 . SAecb Hex yBepeHHOcxH, qxo xteftcxBHxejibHo cu = C(,- 

3x0 nocjieAHee o6cxoHxejibcxBO Ka>KexcH hhm ochobkhm neAocxaxKOM 
nepBOH pa6oxbi 3 ji b h, h6o necooxBexcxBHe BHaneHHH c^, h MOHtex' 
HBHXbCfl HcxoHHHKOM CHCxeMaxHHecKOH ouiHdKH KaxaJiora. 

B CBoefi BxopoH pa6oxe, BbinojiHennoft coBMecxHo cMejiHHOM, 3 ji- 
B H nolueji y>Ke ropaa^o 6ojiee npHMHM nyxeM [59], B xopomyro HOHb na- 
pHAy Ha6.n[OiI6HHH CXaHflapXHOH BBeBJlbl 6bIJIH 0np6fl,eJI6HbI, KaK (|)aKxop 
OCJia6jieHHH, XaK H BHeaXMOC(J)epHbIH UBeXOBOft BKBHBajienX BXOH SBeBAblfVn). 
C 3XHM BHaneHHeM Cn H onpeAejiHJiHCb b ^aJibHefimeM sHaqeHHH (|)aKxopa 
HsSHpaxejibHoro ocJiadjieHHH ajih pasjiHHHbix momohxob Hafi^nofleHHH. 3 ji b n 
H M e JI H H He yKasbiBaiox, k coxKajieHHro, KOHKpexHoro MexoAa, KoxopbiM 
(npHxoM Bcero jinuib OAHaacAbi) 6bijio onpeAeJieHO BHaqeHHe to. 3xo He- 
noBBOJifiex Haw cyAHXb o cxenenn yBepeHHOcxn b nojiyqeHHOM peayAbxaxe h 
oxcyxcxBHH CHCxeMaxHqecKHX omH6oK b AannoM xaxajiore. 

B BbinoAHeHHOH aa nocAeAHee BpeiwH pa6oxe 3 r r e h a no ijioxoaAeK- 
xpnqecKOMy onpeACAenHio 6AecKa h UBexa 6ah3khx k CoAHixy bbbba [57] 
nadAioAeHHH peuyAHpoBaAHCb k BHeiuneii rpaHHue seMHOH axMOc^iepbi. OaK- 
xopbi ocAadAeHHH CBexa onpeAeAHAHCb AJia KaacAoft hohh no npuMbiM Byra, 
CTpoHBiiiHMCH HO Kpaflueft Mepe aah AByx BBesA, pesKO paBAHqaBuiHxcH no 
UBexy (cm. CAeAyiouiHft naparpai])). 3xo hobboahao yqHXbiBaxb HBMeHeHHe- 
43aKTopoB ocAadAeHHfl B saBHCHMOcxH ox uBexa BBeBA. OxaBaAocb, qxo (JiaK- 
xop ocAadAeHHH AJifl weAxoro (JiHAbxpa npaKxnqecKH He bbehckx ox ABexa;., 
TOPAa KaK (|)aKxop ocAadAenna ajih cunero, a, CAeAOBaxeAbHO, h (|)aKxop hb- 
dupaxeAbHoro ocAadAenna, noKasaAH HaAHqne cymecxBeHHofi UBexoBoS aa- 
BHCHMOCXH. 

Xoxa npHMeHaBuiHHca 3 r r e h 0 m mcxoa yqexa ocAadAeHHa CBexa b 
aTMOC(|)epe h hbahcxch doAee coBepmenubiM, qeM moxoah npHMeHHBUiHeca 
CxeddHHCOM h ero coxpyAHHKaMH, a TaK>Ke nepBbiH MexoA 3 a b h, 
HO H OH OXHIOAb He MOACeX paCCMaxpHBaXbCH KaK BnOAHe yAOBAeXBOpHXeAb- 
HbiH. ZteAo B xoM, Hxo npHMeHeHHe MexoAa B y r a He odecneqHBaex yne- 
penHoro noAyqeHHH hcxhhhofo SHaqeHHa ijiaKTopa ocAadACHHa, necMoxpa 
Ha BHaqHxeAbHoe hhcao saxpaqHBaeMbix na axo BcnoMoraxeAbHHX HadAiOAC- 
HHii (cAeAyioinHft naparpaij); cm. xaKAce [72]). 

npHMeneHHHH 3 r r e h 0 m mcxoa mojkcx Aaxb yAOBAexBopnxeAbHbie 
peayAbxaxbi xoabko b cAyqae HCKAioqHxeAbHO cxadHAbHoft npoBpaqnocxH 
axMOccJiepbi, kofab ee HSMeHeHna b xeqeHHe Hoqn npaKxnqecKH oxcyxcxByiox. 

CoBceM HeyAOBAexBopHxeAbHO pemeH Bonpoc od yqexe BAHaHHa ocjiad- 
AeHHH CBexa b HeAaBHO onydAHKOBaHHofi padoxe lUHAxa h ilaceKCOHa 
[91], nocBameHHOH aAeKxpoKOAopHMexpHH 2031 BBesAbi apqe 6.5 BeAHqiiHbi 
CO CKAOHeHHHMH K)*Hee — 15®, oxHocameftca k cneKxpaAbHbiM xnnaM O, B, 
AO H KO. Hb HHCxpyMeHxaAbHbix coodpantennH HadAiOAeHHH BCAHCb xoAb- 
KO OKOAO MepHAHana. qxo HCKAioqaAO bobmokhocxb caMocxoaxeAbHoro onpe- 
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nojiyqeHne BHeaTMOccJ)epHwx iisexoBtix SKBHBajieHTOB 10'?’ 


,a,eJieHHn 4)aKTopoB HsdHpaTejibHoro oc.iia6,neHHH. IloaTOMy asTOpaMH ncnojib- 
■soBa-ncH cpeAHHH (J)aKTop, cna^iajia BbiBefleHHHH na ocHOBaHHH nepeHa6jiio- 
AeHHJi pHAa SBesA, AJih Koxopbix 6biJiH y>i?e nojiyqeHbi BHeaTMOc(|)epHbie UBe- 
TOBbie SKBHBaJieHTbl CTe66nHCOM, ^ yHT(|)OpAOM 

[99]. OAHaKO conocxaBJieHHe c sthm KaTajioroM AaJio sbho saBUUieHHoe sna- 
qeiiiie hckomofo 4)aKT0pa. TorAa tot jko npHeM npoAejian ajih seesA nadAio- 
A^Hiibix na KancKOH odcepeaTopHH, -tto AaJio ajih (JjaKTopa H36HpaTejibHoro. 
ocjiafijieHHB 6ojiee ocMbicjienHoe aHa^jeHne. BpsiA Jih mox<ho paccMaTpHBaTb. 
noAoSnyio npoircAypy kbk ckojibko HR6yAb npHeivuieMyio b ajieKTpoKOJiopH- 
MeTpHH. 

EcJIH o6paTHTbCB K 3JieKTp0K0JI0pHM6TpHBeCKHM H 3JieKTpO(|)OTOMeTpH-. 
'lecKHM KaTajioraM BbinojiHeHHbiM ajih He6ojibmHx o6jiacTeH Heda-raKHX xaK 
HaSpai-tHbie nAomaAKH, OTKpbiTbie CKonAei-iHH h t. n. to OKaabiBaeTca, rto h- 
■BAecb nojioJKCHHe iieAbaa cqnTaTb yAOBAeTBOpHTeAbHbiM. B paccMaTpHsae- 
MOM cAyqae, npaBAa, Aerqe noAyqnTb 6oAbiuyK) BHyxpeHHioio torhoctb Kaxa- 
AOrOB nOCKOAbKy Ha6AK)A6HHH HOCBT SACCb AH(])(})epeHUHaAbHbIH xapaKxep* 
-(oSbiBHO ocymecTBAHexca npHsaaKa k neKOxopbiM onopHMM SBesAaM, buS- 
paHHbiM cpeAH 3Be3A HsyqaeMoft OAomaAKH). OAHaKO ycxaHOBACHHe HyAb- 
nynKxa aab KaJKAoft oAomaAKH, qame Bcero npHBHSKoft k ceBepnoMy noAHp- 
HOMy pHAy, AOAA<HO 6bITb BblBOAHeHO CO BC6H BOSMOAtHOH TIUaxeAbHOCTblO. 

KpOH H CmHT [ 78 ], OnpeASAHH BeAHBHHbl H UBeXOBbie SKBHBaAeH- 
Tbi B RpacHOH H HH(|)pa-KpacHOH odAacTBx AAH SBOSA CeBcpHoro nOAHpHOrO» 
pHAa H HCKOTOpblX KanxeHHOBCKHX H fapBapACKHX BAOmaAOK, HCnOAbSOBa- 
Aii cpcAHHe sHaqeflHH (J^aKxopoB ocAa6AeHHH, t. k. npospaHHOcxb aTMoc(])epbi ■ 
AAH 9THX o6AacTeH cnoKxpa OKasaAacb oqenb nocTOHHHofi. He 6biAa odna- 
pyjKena h saBHCHMOCxb ocAadAerma ox pRexa 3Be3A. Ho axo npH6AH)KeHHe' 
AOnyCTHMO TOAbKO AJIH AJIHHHOBOAHOBOH 06 AaCTH CneKTpa. 

' B paGoxe CTe66HHca, yHT(])opAa h A[>KOHCOHa [103}, 
nocBAipenHofi onpeAeAeHHJO BeARPHi-i h uBexoBux SKBHBaAeHxoB sbbsa b 
PAO ipaAKax KanxeftHa (KsJVb 57, 61 h 68), necMoxpA na to bto npHMeHHA- 
CH cypbMaHouesHeBbift (^OToyMHO>KHTeAb, HcnoAbsoBaAHCb xaKwe cpeAHHe 
SHaqenHH ^^aKxopoB ocAaSAenHH. Ho 3th cpeAHHe (j)aKTOpbi 6paAHCb pas- 

AHHHblMH AAH KaXCAOrO H3 XpeX ACT, B TeHeHHe KOTOpbIX HpOBOAHAHCb Ha6r’.h)' 

AeHHfl ( 1947 — 1949 rr.). SaBHCHMOcxb (]3aKTopa ocAafiAenHH ox UBexa sbosa 
xaKAie ypHXbiBaAacb, ho h ajih nee dpaAHCb xpn pasAHHHbie snaqeHHH — ■ 
KancAoe aah AanHoro roAa. H xoabko b nocAeAHHft roA HadAioAennH, Korpa 
HBexa onopHbix sbcsa Shah y>Ke AocxaxoHHo xopoiuo onpeAeACHbi, axH SBes- 
Abi HcnoAbsoBaAHCb (b CAyqae hboOxoahmocth) aah onpeACAeaHH nonpaBOK 
K cpeAHOMy (J)aKxopy ocAadAeHHH. 

MexoAHKa yqexa ocAaSAenna CBexa, iipHMeneHHaa SrrenoM b ero 
paOoxaX no SAeKXpOKOAOpHMeXPHH H 3AeKXpOC[)OTOMexpHH 3Be3A B OXKpbl- 
ibix CKonAenHHX [ 56 ], ne oxAHqaAacb ox xoro, khk 3xo ACAaAocb hm npH Hsy- 
qeHHH 6 ah3KHX k CoAHny 3Be3A (cm. Bbime). HecKOAbKO 6oAee coBepuieHHO 
pemaACH paccMaxpHBaeMbifl Bonpoc b padoxe ZlacoHcoHa n Mopra- 
'H a [ 72 ] npH onpeACAennH hmh pBexoBbix SKBHBaAenxoB sbcsa b nAeaAax. 
ripHMeHHB cnaqaAa mbxoa B y r 3 aah onpeACAenHa BHeaxMoc(|)epHbix UBe- 
XOBUX 3KBHBaAeHXOB CXaHAapXHbIX 3Be3A, 3XH aBTOpW odnapyjKHAH paSAHAHO: 
B (jjaKxopax ocAadAeHHH CBexa, onpeAeACHHbix hs nadAiOAeHHH no pasHbiM- 
cxoponaM ox MepHAHana. Ohh npnnHcaAH axox 3(})(})eKx AOKaAbHbiM neoAHO- 
poAHOCTHM B npoapaqHOCTH axMOcc[)epbi, a xanme coBepmenno npaBHAbHO — 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


-108 rji a B a TpeibH 


HSMeHenHHM nocjieflHOH co BpeMeHeM (cm. cjie^[yiomHH naparpa^). FIocqH- 
TaB, noaxoMy, HeBosMOJKHbiM nojibsoBaxbCH cpe.n;HHMH ci)aKTopaMH, onpeae- 
JieHHbiMH ^;jiH Ka^Aoft HO^H MexoflOM B y r 3 , ohh bbcjih onpeAejienHH 
cpaanen npoapaqHocxH aa H03b ycjiOBHe, qxo6bi nadjiio/ieHHH, BbinojiHeHHbie 
isa Bce HoqH, aasajiH oaho HaHSojiee sepoaxHoe SHaqeHHe ajih BHeaxMociep- 
Horo u,B6xoBoro 3KBHBajieHxa cxaHflapxHOH sBesAbi. Hcxo^aa hs axoro ycjioBHH 
n 6bf.rtH onpeaejieHbi OKonqaxejibHbie c p e ^ h h e 4)aKxopbi ocjia6jieHHH 
AJia Ka3{^;oH HoqH Ha6jiK)AeHHH. Mopran h ZI^ohcoh yqnxbiBajiH 
xaK>Ke aaBHCHMocxb 4)aKxopa H36HpaxejibHoro ocjia6jieHH3 ox psexa sBesfl. 

PeaioMHpyH Bce H3Jio>KeHHoe mw mojkom KOHcxaxHpoBaxb, qxo bo Bcex 
paccMoxpeHHbix pa6oxax, xpoMe pa6oxbi 3 jibh h MejiHna, yqex ocjia6jie- 
hhh npoBo.ziHjic5i npHHUHnHajibHo Hey.aoBJiexBopHxejibHO, BCJie^tcxBHe qero 
Bce axH KaxajiorH Hejibsa cqHxaxb 4^yHx^aMeHxa.^bHbIMH. 

KaK yx<e oxivteqajiocb Bbime, Ha.ae>KHoe onpeAejieHHe BHeaxMoc^iepHbix 
UBeXOBbIX aKBHBajICHXOB CXaH.aapXHbIX 3Be3fl H MHOrOBSHHblX BHaqeHHH ^aK- 
xopoB oc.Jia6jieHHH ecxb ocHOBHaa npein,nocbiJiKa ycneuiHoro yqexa naSHpa- 
TejibHoro ocjia6jieHH3 cBexa b axMoc(j)epe. 

§ 7. MexoflHKa pe.nyK4Hn aa HaSHpaxejibHoe ocjiaSjicHHe CBCxa, npHHHTati 

B HacTOBipeH paSore 

OepaxHMca xenepb k paccMoxpenmo peAyKUHfi aa H36HpaxejibHoe oc- 
*ao,iieHHe CBexa b axMoccJjepe, npoBOAHBuiHxca b HacxoameH paSoxe. Mbi, 
ecxecxBeHHo, ocxaHOBHjincb na MexoAe cxaHAapxHbix aBeaA. HaMH yqnxbiBa- 
AHCb xaK>Ke aaBHCHMocxb H36HpaxeJibHoro ocjia6jieHHH ox UBexa aaesA. Ho 
-Mbi rrpeHeSperjiH 3{j)(J)eKX0M O o p 6 c a. BoaMOKHbie nocjieAcxBHH axoro 6y- 
Ayx paccMoxpeHbi na cbobm Mecxe. 

C HanSoJIblllHMH npaKXHqeCKHMH XpyAHOCXaMH mu BCXpeXHAUCb npH 
onpeAejreHHH c Heo6xoAHMoft xoqHocxbio BueaxMoc^epHux UBexoBux axBH- 
Ba.xeuxoB cxaHAapxHux aBeaA. Mu HcnuxajiH psA mcxoaob, npextAe qsM 
npHxxH K OKOHqaxeAbHOMy peuieHHK) Bonpoca. PaccMOxpHM axH MexoAM b xoft 
noCAeAOBaXeAbHOCXH, B KaKOft ohh npUMeHHAHCb. 

IlepBOHaqaAbHo mu nuxaAHCb HcnojibaoBaxb HaBecxHuft, uinpoKO npa- 
MeHHioiuHftca H B oS'beKXHBHoft acxp0(})0X0MexpHH, MexoA Byra-JIaM6e- 
p a [56, 52, 90], aaxAioqaiomHHca b HaSjiioAeHHH cxaHAapxHofl SBesAu Ha 
paajifiqHUx Maccax BoaAyxa no OAHy hs cxopoH MepHAHana. B CAyqae no- 
cxoHHCXBa (})aKXopa HaOHpaxejTbHoro ocjiaOjieHHH h npH ycAOBHH npene^pe- 
>KeHHH a(})(})eKXOM OopOca HaOjnoAeHHue aHaqeHHH pBexoBUx aKBHBa- 
AenxoB c(:(, f) jiaryx Ha «npHMyio Byr3»: 

i-') = <^n + (?). (37) 

aKcxpanojiHpya Koxopyio Ha SHaqeHHe (:;;) = 0 , jih 6 o rpa(})HqecKH, jihOo, 
qxo Ayqine, moxoaom HaHMCHbmHx KBaApaxoB, Ha&AeM hckomoo anaqeHHe Cg . 

HaKAOH npaMOH Byra Aaex HenocpeAcxBOHHO anaqeHHe 4)aKxopa h36h- 
paxeAbHoro ocahOachkh. Be© axo oSmenaBeexHo. 

B cooxBexcxBHH c ycxaHOBHBUJHMca Ha axox cqex MHeHHeM mu cqHxa- 
AH, qxo KpHxepHeM nocxoHHcxBa npoapaqHocxH bo BpeMenn AOAJKHa CAy- 
>t^HXb 6e3yKOpH3HeHHaH npHMOAHHeHHOCXb paCCMaxpHBaeMOH npHMOft. 

HaftAH SHaqeHHH aah HoqeS c nocxoHHHoft npoapaqHocxbio h HHxep- 
■AioAUpya Hx, B CAyqae HaMeneHHft UBexoBOfi chcxbmu, Ha npoMeHvyxoqHue 
•woqn (c HenocxoHHHoii npoapaqnocxbio) mu pacqnxuBaAH, HcnoAbaya ypas- 
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’neHHe (18), no,nyqaTb KtrHOBeHHHe sHaqeHHa 4)aKTopa H36npaTeJibHoro oc- 
•JiaSjieHHH AJiH JiK)6ofi homh, b TeqeHHe KOTopofi npoBOOTJiHCb Ha6jiiozi:eHHHi 
OanaKO npHMeHeHHe HaMH SToro cnocoOa b 1940 r. noKasajio nojiHyio ercS^ 
HanescHOCTb. OKasajiocb, qTO npaHbie Byrs jrefiCTBHTeJibHO nojiyqaiOTca h 4 
Ha6.iiiOii,eHHH, KaK ripaBHJio, 6e3yKopH3HeHHO npaMbiMH, ho ohh oraronb He ne-: 
peceKaioTCfl npn j {7^] 0, khk sto Kasajiocb flOjiJKHo 6biJio HMexb MecTOs 

i no.iiyqaiomHecH Becbffla OojibuiH© pacxoHCAeHHH b sKcxpanojiHpoBaHHbix saa-' 
qeHHHX Co najieKO Bbixoj;HX sa npeAeJibi, od-bHCHHfflbie omndKaMH HaOjiioae-^ 
hh 8, xoqHOcxbK) npoBeneHHH npaMofl Byrs, BjiHHHHeM 3(j)(})eKxa O o p 6 c a,- 

B03MO}KHbIMH H3MeHeHH53MH UBeXOBOH CHCXCMbl, a XaKKe B03M0HiH08 HepSK 
MeHHOcxbio HaOjHOAaBuiHxcH (BbiOpaHHbix KaK saBeflOMo nocxoHHHbie) cxaw 
^ j;apxHHX SBesfl. IlpHMep hoaoOhhx jihhhh Byra npasefleH na pnc. 37. 


fn 



HeoOxoAHMO dbijio BbiHCHHXb npHHHHy nonoOHbix pacxojKzieHHH. Pac- 
cMoxpeHHe Bonpoca noKaauBaex, qxo z[a>Ke npn BecbMa SHaqHxeoibHHX, HO:' 
n,iiaBHbix HSMeneHHHX npoapaqHocxH, npHMbie Byrs c BecbHa BbicoKofi xoq- 
HOCXblO COXpaHHIOX npHMOJIHHefiHOCXb, HO CHJIbHO HOBOpaqHBaiOXCH B MOHem?, 

npoxoacAGHHa SBesAti qepes MepHAHan [19J. 

ripoBOAH npHMyio qepes sHaqeHHa c{:i- /), noJiyqcHHbie no OAny cxd- 
poHy MepHAHaHa mh nojiyqnffl, CAeAOBaxeAbHO, npn nepeivieHHOM (^{t, Cq) 
iieKOTopyio (J)HKTHBHyio npHMyro Byra: 

i)^ A+BF(i), (38) 

y KOTopoH /I - 4 = , a 5 =}= «. 
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FjiaBa TpeTbfl 

HaSiiio^an 3Be3;^y no o6e CTopoHU ot MepnAHana, mw nojiynuM Ase 
paajiHHHbie (pHKTHBHbie npHMbie Byra, ofipasyroinne neKOTopyio «BHJiKy». 
llpHMep noAOOHbix «BHJiOK», OTHocHinnxcfl K o6meMy ocJia6jieHHio mokho 
MHTH B Ha6jIK)AeHHHX E. B. nflCKOBCKOH-OeceHKOBOH [31] E K 
HHKOHOBoft [26], Kojiflepa [52], P y be T90] n A 6 6 ot a’ (43).' 

UcTaHOBHMCH Ha 3TOM HecKojibKO noflpo 6 Hee. 

B Cjiynae HSMeneHHH co BpeMSHeM 4)aKTopa H 36 HpaTejibH 0 i'a ocJiaSjieHHH 
‘ HMeeM oneBHflHo (npn Ha 6 jiioA 6 HHHx 6 jiecKa Bce paccyHCflenna ocTaiOTca co- 
‘ ^epmeHHO aHajiorHHHbiMH) : 

^ t) = C(y-\- a {t, co)F (z)- (39) 

nojiyveHHH ypasHeHHH jihhhh Byra Heo 6 xoflHMo (baxTop H 36 Hpa- 
TejibHoro oc,na 6 jieHHH BbipaaHTb Kax (})yHxuHK) B03.^yuIHof^ Maccbi, hto ocvuie- 
CTaBJiHeTCH nocpe.5CTBOM o6meH3BecTHoft 45opMyjibi: 

cos^=sino sinq) -|- cos5 C 0 S 9 COS 0 (40) 

' yp^aBHeHTO^”*^” Mewfly Maccofi Bos^yxa h seHHTHbiM paccTOHHHeM. 

0 = ^0 + a [(p{F(^)}, ffl] (41) 

H peuiaer b odipeM BH^e nocTaBJienHyx) aa^any. 

PaccMOTpHM flaHHoe ypaBHeHHe 6ojiee no;ipo6HO. Hpn aioM cnejiaeM 
* cae^tyiomHe ynpomaioiUHe npeAnojioweHHH. Bo-nepBbix, npeAnojioacHM, hto 
■t (z) s sec;?;, HTO, xax msbcctho, onpaBAbmaeTca c xopomeft ToqHocTbio no 
. wacc ~ 2. Bo-BTopbix, nonycTKM, hto (J)axTop ocjiaSjieHHH MeHaercH jiBHeii- 

^ yTJIOM 0, KOTOpblH o6o3HaqHM 

•B najibHeiiuieM chmbojiom BpeMenn /) t. e. ^ 

a (/, Co) := tto -f t 

flpH axnx iipennoHceHHHx ypaBHeHHe (39) npHMeT BHn; 

0 = ^0 "f" { “o + t ) sec z (42) 

' CorjiacHo (40) HMeem; ■ ' 

, , f sec S sec 9 ) 

/ ± arc cos - tgS tg y | 

II, cjienoBaxejibHO, (42) npHMer bha: 

' <(z, /) = Co + Ssec;? ± sec?;-arc cos | ^ — tgS tg !p ( 43 ) 

3to ypaBHeHHe h naex hbm Bbipa>xeHHe nJiH oSenx jihhhh Byra npH cne- 
JiaHHbix HaMH npennojioweHHHx. CoxpameHHO ero mojkho sanHcaTb; 

c{Zi 0 = ‘^o+“oSec?;i,a;^ j?(sec?;, (p, 5), 
iTAe x(sec?;, (p, o) naex yxjioHoHHe HaOjironaeMbix jihhhh Byra ox hohmoS 
^ooTBexcxByioiHeH nocxoHHHOMy anaqeHHio a - MrHOBeHHOMy sHaHenHiJ 
■((Jiaxxopa ocjiaOjieHHH ajih MOMeHxa npoxoJxneHHH CBexHjia Hepea^MepHnnan. 
AnajiHs ypaBHeHHH (43) noxasbiBaex, qxo oxojio MepHAHana xacaxeJib- 
njiaBHo HOBopaHHBaexca, a b caMbifi moLhx npoxojxneHHH 
- oiia cxaiTOBHTCH nepneHAHxyjiHpHo x och F(z), h 6 o b axox MOMenx 

dc{z»m, 0) 

■ — OO 

a sec z 
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riojiyvieHne BneaTMOC(J)epHbix mjeTOBUx sKBHBaneHTOB 1 1 1 



ypaBHeHHe (43) HJiJiK)CTpnpyeTca pHC. 38 h 39, Ha KOTopHX npHBeAeHw 
JIHHHH Byrs, paccqHTaHHbie ajih 3 KBaTOpHa.nbHOH SBesAW cto = — 1“200 npH 
,r[HHe&HOM HBMeHeHHH c})aKTopa ocAa6AeHHfl Ha o“100 b cyTKH h npH 
^^ = 0”*240, HTO cooTBeTCTByex peaAbHO HadAfOAaBuiHMCH ycAOBHHM. Phc. 39 
jxaeT B OHCHb yBeAHqeHHOM Macuixade xoa ahhhh Byrs okoao MOMeHxa 
JipOXOHAeHHH 3Be3AbI HCpeS MepHAHaH. 



Ckoji'd xo'iho Moryx annpoKCHMHpoBaxbCH nocpeAcxBOM cjjHKXHBHbix npa- 
Mbix Byra Ha6jHOAeHHH, Bbino'AHeHHue ao h nocjie MepHAHaHa, bhaho 
H 3 xaSAHUbi XX. 3xa xa6jiHii,a paccHHxana aah oahoh h 3 HaiuHx cxaHAapxHHX 
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112 FjiaBaTpeTbH 


3Be3A {HD 15318.) c Cq= — r'"200 (b cHcreMe 1941 r.), npH toh :a<6 JiHHeftHoiij 
saBHCHMOCTH (|)aKTopa ocjiadjieHHH OT BpeMeHH, KOTopyro mh npHHHjiH npre 
nocTpoeHHH pHc. 38 h 39. 
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/to MepHAHana 

nocAe MepHAHaHa 

A 

— i”h 67 ± o’”oo3 

— 1™2 33 ± o“oo3 

B 

— 0 . 209 ± 0 . 002 

0 . 271 ± 0 . 002 


Hepisbie TpH rpa4)w Ta6jiHUbi XX noHCHeHHft He Tpe6yK)T. B HeTBepToif- 
jiaHbi 3HaqeHHfl c{:i, t) BbiMHCJieHHbie no (})opMyjie (42) c npHHHTbiMH sna- 
HGHHHMH ag H «i- B DHToft — BHaHCHHa Cbum t), — annpoKCHMHpyiomHe 
SHaMemia dx, i) nocpeAcxBOM (jjHKTHBHbix npHMbix Byra (38), npoBe^eH- 
Hbix MeroflOM HaHMeHbuiHx KBaflpaxoB na ocHOBannH AaHHbix rpa(|)bi nexsep- 
xoii. no.nyHeHHbie BHaneHHH napaMexpoB A h B jiJin axHX (j)HKXHBHbix, annpo- 
KCHMHpyromHX npaMbix Byra npHBOAHXca BHHsy xaSjiHUbi XX. B mecxoH rpa* 
tjte npHBeneHbi paanocxH anaqeHHH rpacj) nexBepxoH h naxoft, noKaabmaiomHe, 
Hxo xovHocxb npoACxaBjieHHH nocpeAcxBOM (|)HKXHBHbix npaMbix Byra nepBO- 
KJiaccHa. ripHBeAeHHbie b rpaijie uiecxoH cncxeMaxHnecKHe yKjioHeHHa, yKasbi- 
BarouiHe na nepeMenHocxb a, Jieaiax, npaKXHnecKH, b npe^eJiax xoqHocxK 
(JioxoaACKxpHqecKHX Ha6jiK)AeHHH. 

OH3nqecKHH cMbicji B03Mo>irHocxH annpoKCHMHpoBaHHa JiHHHH Byra npn 
noMomn npaMbix — oqeBHAen. JlHHefiHbiM HSMenenHaM 4>aKxopa Hadnpaxejib- 
Horo ocJiaSjieHHH co BoeMeneM cooxBexcxByiox oxhioab He JiHHeiiHbie nsMene- 
HHa axoro ^JaKxopa b aaBHCHMOcxH ox Maccw BosAyxa; nocjieAHaa BecbMa 
6bicxpo MeHaexca npn cbohx 6ojibuiHX BHaneHnax h Kpafine MeAJieHHO — npH: 
Majibix. rioaxoMy npn dojibuiHx BHaneHHax Macc BosAyxa ^axxop H36Hpa- 
xejibHoro ocjiaSjieHHH hohxh ne MeHaexca, xorAa Kax npH yMenbuieHHH Mac- 
cbi OH MeHaexca Bce dbicxpee. npaxxHHecKH nonxH Bce BjiHanne HSMeneKHK 
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nojiyieHHe BHeaTMOc^epHHx ^BeTOBHx aKBHBajienTOB 113 


SToro (f)aKTopa CKaabieaeTCH b 6 jih 3 h MHHHMajibHoro SHaneHHH BOSnyiiiHOH 
Maccbi, Korna h npdHcxonHT noBopoT jihhhh Byra (pac. 39) . Hs cKasanHoro 
oqeBHUHo, qTO paccMaxpHsaeMbiH scpcpeKT Sy^eT peane CKasbiBaTbca hjih 
flOCTaXOHHO lOJKHbIX 3863^, HJIH KOXOpbIX MaCCbl BOSAyXa MeHHfOXCH OCO 60 
dbicxpo. JlexKO BHAexb, qxo H3Jio>KeHHHe Bume coo 6 pa*eHHH cnpasenJiHBM 
He XOJIbKO AJIH JIHHeHHbIX, HO H BOoSuTe HJIH HJiaBHblX H3MeHeHHH ^BKXOpa 
HsfiHpaxejibHoro ocjiadjieHHH. 

Bee 3X0 nonxBep>Ka;a6x BbicKaauBaHHoe Bbime yxBepxKAeHHe, qxo npHMO- 
.iiHHeHHOcxb .iTHHHH Byr3, HaSjHOflaBuiHXCH no onHy exopoHy ox MepHAHana, 
HHKaK He MOJKex cJiyxcHXb KpHxepHeM nocxoHHcxsa (j)aKxopa ocjia6ji6HHfl. 
rioaxoMy cnoco6 B y r 3-Jl a m 6 e p a aojihcch paccMaxpHBaxbca kbk coBep- 
lueHHo HenpHeMjiHMbiH aah xoqHoii acxpo(j)oxoMexpHH, ecjiH xojibKO Hex ao- 
nOAHHXCAbHblX yKaSaHHH Ha nOCXOHHCXBO HpOSpaqHOCXH B nepHOA AaHHbIX 



HadAKDAeHHH. C 6oAbHtOH cxeneHH BepoaxHocxbK) xaKHM yKaaaHHeM MomeT 
CAyx<HXb coBnaAeuHe npHMbix Byra, noAyqeHHbix no o6e cxopoHbi ox MepH- 
AHana. npHMenoM noAodnoro cAyqan woryx duxb HadAioAeHHH cxaHAapxHoi’ 
SBesAW HD 15318 b xeqeHHe hohh 17 /X — 1941 r., npHBeAeHHbie na puc. 40 ^ 
IloAodiibie cAyqan nocxoHHCxBa npoapaqHocxH aoboabho peAKH h ho ahiox 
AOCxaxoHHoro MaxepnaAa ajih noxyqeHHH onopubix SHaqeHHH . CjieAyex 
xaKAce HMexb b BHAy, qxo coBnaAenne npHMbix Byra nojiyqnxcH h b xom, 
npaBAa BecbMa iwajiOBepoHXHOM cAyqae, KoxAa H3MeHe«HH npospannoexH npo- 
HCXOAHX CHMMexpnqHO OXHOCHXeAbHO MOMCHXa npOXOJKAeHHH AaHHOH SBeSAbI 
qepes MepnAHan. 

HsAOAeeHHaH KpnxHKa MexoAa Byra - Jlandepa noKasbiBaex, na- 
npHMep, qxo b xan nasbiBaeMOM «aahhhom» cneKxpodoAOMerpHqecKHM cnoco- 
doM JTanrjieH-Addoxa HeAbsn orpaHHqHsaxbca, kbk axo odbiqno npH-^ 
HHxo, HadAK)AeHHHMH no OAHy exopOHy ox MepHAHana. B axoM CAyqae oqe- 
BHAHa B03M0>KH0cxb nojiyqeHHH oniHdoqHbix peayAbxaxoB. 

Moa<ho, OAHaKO, noKaaaxb, qxo HcnoAbaya HadAioAeHHH, npoHSBeACHHbie 
no ode exopoHW ox MepnAHana, mu nojiyqHM anaqnxeAbHo AyqiiiHe peayAbH 
xaxbi. 

8 ii6sljoi'a36nU ibt’iftcoqjn'b. 03603673 . 5nasm., 14 
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■ 'll4 ■ rjiasaTpeTbH 

JfonycTHM, MTO a(t) pasjiaraeTCH b cTeneHHoft paa b 4)yHKii,HH qacoBoro 
lyrjia, bboahmofo HawH BMecTO seesAHoro epeMeKH 
ait) = tto 4- a^t + aof -f ■ • • 

■JIaH CpaBHHXeAbHO He 60 AbmHX OTpeSKOB BpeMeHH, OrpaHHqeHHblX HeCKOAb- 
KHMH qaCaMH, 3T0 npeAnOAOJK6HHe Momno CAHTaTb AOCTaXOAHO SaKOHHblM 
ifxHnHAHbie KpHBbie.xoAa ait) AJia pHAa Hoaeft npHBeASHbi Ha pHc. 41). 


oLC^jCa) 



Phc. 41 


IlpH cAeAaHHOM npeAnoAOiKeHHH HMeeM oqeBHAHo: 

c 0 = Co + (^?) 4 4- a-iF (;^) 4^ 4- ■ ■ • ("^2) 

EcAH AailHblH pHA Ha 6 AIOAeHHH CHMMexpHHHO paCnOAOJKeH OXHOCHXeAbHO 
MepHAHana, ApyrHMH cAosaMH, ecAH HafiAioAeHHH BeAHCb npH snaqeHHHX t, 
paBHbix no a 6 coAK)xhOH BeAHHHHe, ho paBAHHHbix no SHaKy, xo depn cpeAHee 
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nojiytieiiiie BneaTMOcc| 3 epHbix neeTOBtix SKBHBaJieHTOB 115 


H3 TaKHx «conpH»(eHiib[x» HadjiioneHHH naHneH- 
1 

t)= - (c(^, t) -hc'(Z’ ^ + (^) + a2'P’(-r)-^^+a4 (46) 

3to ypaBHCHHe conepKnr tojilko aeTHbie c'reneHH t . Ecjih mo>kho caHTarb, 
VTO (|)aKTOp ocJiadjieHHH MeKHexca .naHeftHO co BpeMeneM, to Tor^a coBep- 
meHHo crporo 6yneM HMeTb: 

0 = ( 47 ) 

Hiviea psiA xaKHx cHMMexpHXHbix Ha6jiionenHH, HaiineM npa noMoma Me- 
xofla uaHMeHbiiiHx KBanpaxoB sita'ieHHa c,, a a,, • IlocjienHee BHaaeaae ox- 


HocHTCH K MOMeaxy npoxo>F(neHHH 3Be3Abi aepes MepanHaa. 

B cjryaae, ecjia Ha6.Ji!o/ieHHH npoa3BonH.)iacb ao a nocjie Mepanaana, npa 
HecooxBexcxByiooiHx npyr Apyry aacoBbix yrjiax, mo>kho apaMenaTb cjieAyio- 
myfo npopeAypy o6pa6oTKH. KaacAaa BexBb «BajiKH» npe^cxaejiaeTca Mexo- 
AOM HaHMeHbuxHx KRaApaxoB - — CBoea cjFaKXHBHoa npaivtoH Byra (38) ; 


‘-(x’ 0 — ^7.|+//^F(") I 

rA-. 1 

Ha ocHOBaunH cjjopMvjrbi (47), npa npeAnoAaraeMoa 


(48) 

AHHeaaoa saBHca- 


TviocxH a ox t, HMeeM; 


Co ■— 2 + As)-, (Xo = “2 (7?i -f B^)- (49) 

HaAO CKaaaxb, axo aa npaKXHKe npeAnoAO>KeHHe o AHHeanoM xapaKxepe 
HeSojibiiiax HSMeHeHHH (J)aKxopa ocjiaQAeHHA b xeMCHHe ae cahuikom doAbuiax 
HHxepBaAOB BpeMeaa jiBAaexcH BnoAne o6ocHOBaHHbiM, xaa aaa oho cooxsex- 
CTByex JiHHefinoMy A<e naMeHeiiaK) onxaaecKoa xoAmaHbi axMoc(j)epbi. 

Hpaiviep noAoOi-iOH o6pa6oTKH npaBeAen b xa6AHa;e XXI. 

BbuiH B3HTbi (|3aKXHaecKHe HaSAfOAeHHH cxaHAapxHOH sBesAbi HD 15318 
B TC’-iGHne Hoaa 26. X. 1941. IIoAyaeHHoe SHaacHae co — — — 1”*198 npeKpacao 
cxoAHxcn CO saaaeHHeM, aaHAeaHbiM no MexoAy Byr 3 aah homh 17. X. 
194 1 , KOTAa npospaaaocx'b Cbuia nocxonaaoH (pac. 40) a 6biAo noAyaeao 
SHaaeaae Co = --V>‘2oo, 
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116 rjiaea TpeTba 

CjieflyeT OTMexHTS, mto najiH^iHe saMexHOH HejiHHeftHo^cxH xo^a (J^aK- 
xopa ocjia6jieHHH co BpeMeHeM, ;iacx HejiHHeHHbift xofl b saBHCHMO- 

cxH ox 3x0 bhaho h 3 ypaBHeHHH (46), ccjih npHHHXb bo BHHMaHHe, qxo' 

t ecxb HOKOxopaa cJ)yHKUHH orF(z). 

Hcnojibsya Ha6jiioAeHHa, npoHSBeAeHHbie no o6e cxopoHbi ox MepnAna- 
na, Moa<HO npHMennxb n necKOJibKo Apyroft ivrexoA o6pa6oxKH. Moacho hc- 
xaxb K034)4>HUHeHXbi ypaBHeHHH (45) HenocpeACXBeHHO, npaMenaa MexoA Ha»- 
MeHbUiHX KBaApaxoB. OAHaxo ajih noAyqeHna yBepennoro pemeHna naAO 
HMexb secbMa 6oAbmoe nncAO Ha6AioAeHHH. 3xo b paBHoft Mepe oxHocnxca h 
K H 3 no>KeHHOMy Bbime cnoco6y AByx ^JHkxhbhhx npaMbix Byrs («cnoco6y 
BHAKH»). rioaxoMy o6a cnoco6a Bcxpeaaiox npaKxnnecKHe xpyAHOcxn npn 
onpeAeaeHHH BHeaxMocc})epHbix psexoBbix SKBHBaAenxoB cxanAapxHbix bbcsa. 

Mb! cnnxaeM, mxo cnoco6 bhakh mojkcx Hafixn ycneiiiHoe npaMenenne 
AHUib xaM, FAe ao chx nop H6H36eA<HO npHMenaAca cnoco6 J1 a m 6 e p a- 
B y r 3 — X. e. xorAa, KorAa Heo6xoAHMO noAyqnxb BHeaxMOC{j)epHbiH usexo- 
BOH SKBHBaaeHx (hah 6AecK), noAbayacb Ha6AiOAeHHHMH xoabko oahofo ne- 
SecHoro cBexHAa [26]. CiOAa oxhochxch HaSaioAeHHH Jlynbi h CoAHua h, b 
qacxHocxH. onpeAejieHHo c.oAHenHOH nocxoaHHoft aahhhhm mcxoaom JI a h - 
FAC a-A 6 d 0 X a. B noAodnux HccAeAOBaHwax npHMeHenHe «MexoAa bhakh» 
cymecxBeHHo odAernaexca xeM odcxoaxeAbcxBOM, nxo npn HadAioAenHH oaho- 
ro odxieKxa hhhxo ho Memaex naKonnxb AocxaxoqHbiH HadAiOAaxeAbHbiH Ma- 
xepnaA. Hnane odcxoHx asao npn HadAioAennax cxanAapxHbix 3Be3A, no- 
CK0,nbKy xaKHe HadAiOAenna asAaioxca BcnoMoraxeAbHWMH h oxHHMaiox Bpe- 
MH ox BbinoAHCHHa ocHOBHOH npoFpaMMbi. FloaxoMy B Hacxoamefi padoxe mw 
AOAJKH bi dbiAH ocxaHOBHXbca Ha KaxoM-AHdo ApyroM cnocode. 

UlnpoKo pacnpocxpaHSH h xax HasbiBaeMbifi cnocod AByx sbcsa oahoA 
BGcxoAHuieft H Apyroft aaxoAfluteA. HandoAea coBepmeHHbiM BapnaHXOM 3xo- 
ro cnocoda aBAaexca mcxoa C m a p x a [95], nosBOAHiomnA odTjeAHnaxs na- 
dAiOAeHHa, noAyqeHHbie 3a HecKOAbKo Honefl. HeAocxaxKOM 3xoro MexoAai 
HBAaexca npeAnoAoxteaHe, nxo pasAHHHHMH (jjaxxopoB ocAadAenna (b na- 
uiCM cAyqae HsdHpaxeAbHoro) aah odeHx bbcsa moatho npenedpeab. Oxxa- 
aaBUJHCb ox axoro orpaHHneHHH, mu ododuiHAH mbxoa C m' a p x a na CAy- 
naft, KOFAa neAbsa npenedperaxb aaBHCHMOcxbio (|)aKxopa nadHpaxeAbHoro 
ocAadAeHHH ox uboxobofo SKBHBaAenxa. 

OdoduxeHHbiH MexoA C m a p x a saxAioqaexcH b CAeAyromeM. HadAio- 
AaioxcH, OAHa bcaba sa Apyroft, abb cxaHAapxHue ssesAu — OAHa bocxoah- 
maa, a Apyraa — BaxoAHuraa. TorAa aah KaAiAoro HadAiOAeHHa odenx 
3Be3A, odoaHanaeMbix (1) h (2), HMeeM ypasHeHna: 

<^1 h) = ^01 + *(^1. roi)^(^i) ] ^50^ 

Ciizt, t^) = Co2 -f aCra, C22)F{^t) f 

yMHOAiaa nepBoe Ha F(^ 2 ) Bxopoe na F{^]) h BunHxaa hx oaho H3 
Apyroro, HaxoAHM: 

r’oiT'C^j) rQj/^(:^]^) -[- ( a (/n Fq^) <-02) I/’ (^i)/'(^ 2 ) ~ 

= #i')F(;r2) — ^2 ("S' h)Pki) (^1) 

BsHAy dAH30cxH oo BpeMBHaM odoHx HadAiOAeHHft, a xaxAie bbhav Ma- 
rtha , 

AOCXH BeAHHHHU '{ — ~7~ npeBOcxoAHU],eH AaA<e aah BecbMa ujHpOKHX 

dc^ 
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nojiyqeHHe BiieaTMoccjDepHtrx u;BeTpBbix SKBHBajieHTOB 117 

liBeTOBblX CHCTeM HeCKO^[bKHX COTbIX 3Be3HHOH BeJIHHHHbl) MOJKCM nOJIOMHTb; 

a (I2) = ^’02) ~ ® ^01) ~t“ T ('•02 ^01) 

OTKyAa, noACTaBJTHH b (51), naxoAHM; 

^oiFizi) — CaoF(zi) + T(ro2 — Co^)F(^l)F(z2'■ (?2)-'^2(?2' ^ 2 )^ fe) (53) 

3to h ecTb ocHOBHoe ypaBHeHne paccMaTpHsaeMoro cnoco 6 a. Ecjih o 6 e 
SBesflbi He o'leHb pasjiHqaiOTCH no cneKxpaM, to Bnojine bosmojkho nojiojKHTb 
7 = const. 3to TeM 6 oaee aaKOHHo b paccMaTpHBaeMOM cjiynae, nocKoabKy 
CTaHflapTHbie SBeaabi Bcer.aa nofl 6 HpaiOTCH bosmojkho 6 oJiee 6jih3khmh no 

ypaBHenne (53) npn cneaannbix npennojioJKennnx ne conepJKnr anane- 
unn (|)aKTopoB nadHpareabnoro ocaadjiennn, nro nosBoanex o6x>6a;HHHXb b 
ouny cHcxeMy ypasnennH, nojiynennue b pa3,nHqHbie nonn. 3xhm ccxpannexcH 
ochobhos npenMymecxBO Memjna C m a p x a, ypaBHenne Koxoporo nojiy- 
'naexcH h 3 (53) npn y=o. CoBOKynnocxb ypaBnennH (53) MO>Kex peuiaxbcn, 
jih6o HenocpeflCTBenno MexoAOM naHMeHbmnx KBaApaxoB oxnocHxeAbno ne- 
'H3B6CXHbix Cup H y(^os^~‘^oi) JikSo, hxo Aaex na npaKXHKe do.xee xonnwe 
pesyabxaxbi, MexoAOM nocAeAOBaxeAbnbix npn6AH>KeHHH. B sxom nocAeAHeM 
caynae cnanaaa peuiaioxcn odbinnbie ypaBnenna CiMapxa (ypaBne- 
nne (53) npn y=0). HanAn npndAHJKenHbie ananeHnn n noAcxaBHM 
paanocTb c'o 2 -- c'„i^ b nponsBeAenne r (^'os — ^' 01 ) t (^02 — ^oi)- HocAeAHee 

•.npndAHA^eHne BnoAne AonycxHMO BBHAy MaAocxn y, a xaKJKe Heanann- 
xeAbHoii BeAHnnnbi pasnocxn — %!• Bo BxopoM npadAHMennH peuiaioxcH 
■ynie ypaBHenna (53), b Koxopbix nensBecxHbiMn HBAHioxcn ^^ 2 , ^oi ^ T- 
PacoMoxpenHbifl cnocod KaaaAcn onenb npnBAeKaxeAbHHM, nocKOAnxy 
■OH no3BOAnex cAeAnx n sa nsMeneHneM UBexoBOn CHcxeMbi, xan nan nancAan 
'CxaHAapxnan SBesAa AOA>KHa nadAiOAaxbCH cnanaAa nan BOcxoAnuian, a sa- 
xeiw H KBK saxoAHiuaH, qxo odycAaBAHBaex npeeMcxBennocxb b onpeAeAennn 
BHeaxMoc^iepHbix uBexoBbix aKBHBaAenxoB cxanAapxnbix asesA- Ten ne me- 
nee OKaaaAocb, nxo ajih noAyneHHn no ododmennoiviy MexoAy C m a p r a 
HaAeJKHbix ananeHuft r„, n r „2 HeodxoAHMO BecbMa SoAbuioe hhcao nadAio- 
Aennfr, noxopbie xanate, k conaAennK), hbahioxch Anuib BcnoMoraxeAbHbiMH 
odpeMenniomHMH ocnoBnyio nporpaMMy. 3xo odcxonxeAbcxBO ocodenno ne- 
BbiroAHO B nepHOAH nAOxon noroAbi, KoxAa c Aannon cxanAapxHon aBesAoft 
npoH3BOAnxcn AHUib neanaanxeAbHoe nncAO nadAioAennH. Mh oxnaaaAHCb, 
yjKe B nponecce padoxbi, n ox npaMenenna MexoAa C m a p x a. B CBnan c 
3XHM BoannKAa neodxoAHMOcxb nanTH xanon mcxoa onpeAeAennn BneaxMOC- 
(J)epHbix nsexoBbix SKBHBaAenxoB cxaHAapxHbix asesA, Koxopbin ne xpedoBaji 
'dbi HHKaKHx BcnoMoraxeAbHbix nadAroAOHnn, a ocnoBbiBaAcn dm Anuib na 
cooxBexcxBenno pacnoAonienHUx nadAioAennax nporpaivnvinbix SBeaA- K xa- 
KOMy cnocody, b KOXopoM na ocnoBannH nporpaivtMHbix nadAiOAennH onpe- 
A6A5iexcn nonpasKa k nponasoAbno npnnnxoMy npeABapnxeAbnoMy anane- 
Hino BHeaxMoc(})epHoro uBexoBoro aKBHBaAenxa cxanAapxnoH aBeaAH, mh 
npnuiAH AexoM 1943 roAa [21], 

3xox cnocod, Koxopbin moacho naaBaxb mcxoaom BbipaBHUsa- 
nnn nneaxMoccjiepnbix uBexoBbix aKBHBaAenxoB, npeA- 
cxaBAnexcH nan b nacxoninee BpeMn nandoAee npuroAHbiM aah nocxpoenna 
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rjiasa Tpeibfl 


4:.yH;i,aMeHTajibHbix ajieKfpoKOJiopHMeTpHHecKHx h 3JieKTpo(})OTOMeTpHHecKa;c 
KaTajioroB. PaccMoxpHM stot mctoa- 

XfonycTHM, qro mw He 3HaeM HcxHHHoro anaqeHHH BHeaxMocc{)epHorO: iiBe- 
xoBoro BKBHBajieHxa cxanaapxHOH seesabi h BefleM o6pa6oxKy c HeKoxo- 
pbiM npH6jiH}KeHHbiM ero anaqeHHeM c'o'. 

^'o = <^0 ^ 4co (54> 

B 3XOM CJiyqae mbi 6y;ieM nojiyqaxb xo.iTbKO npn6jiH>KeHHbie BHaqeKiiiH 
cjoarvxopa nadHnaxejibHoro ocjia6jieHHH, Koxopbie Syayx paBHHXbca: 


«' (U r'o) = 


ci", 0 


c(z, /)• 


Piz) 


Piz) 




4^0 

F(^) 


® (/? Tq) 


me. 


Aa = — — 


A Co 

m 


(55). 


(56). 


OocJieAHee Bbipa>KeHHe Aaex norpeuiHOcxb b nojryqaeMOM snaqeHHH c{)aKxopa' 
iiadHpaxejibHoro ocjia6jieHHH ns-sa HexoqHOcxn b npHHaxoM snaqeHHH UBero- 
Bcro 3KBHBaJieHxa cxan^iapxHOH SBea^bi. 

OqeBH^THo, qxo Hexoqnocxb b onpeflCJieHHH a 6yAex tcm MeHbiue, qeM 
6ojibuie F(^)- CjieflOBaxejibHo, KpHBaa a’(0 6yAex mwexb HaH6ojibuiee' 
yKjioHeuHe ox hcxhhhopo xo^a a(i) bo BpeMH npoxo>KAeHHH cxaHAapxHoiir 
'3Be3Abi qepea MepHAnaH. HajiHqne xapaKxepHoro AyrooSpasHoro xoAa Kpa- 
BOH AJia a (t) Aaex cepbesHwe ocHOBaHHH noAospeBaxb HaAHqHe omH6KH ix. 
ABeXOBOM SKBHBaAeHXe cxaHAapxHOH. 

riocMoxpHM KaK oxpasHxcH 3xa oluhSkb Ha no.nyqaeMbix BHeax'Mociljep- 
Hbtx UBexoBbix sKBHBaAeHxax nporpaMMHbix 3Be3A. CoxpaHHfl AJia nporpaM- 
MHbix 3Be3A xe >Ke o6o3HaqeHHH Bcex bcahmhh, qxo h A^a cxaHAapxHofl, hO' 
BfaiAeJiaa hx AonoAHHxeAbHWM HHAeKCOM-SBesAoqKoft, HivieeM, noAbsyacb (56) : 

= ?)— «'(4. Co*)F(^h:)=C4=(^«-. /*)— (a'A*, c'o)-f-Y(c'o*— c'o))F(;{*) = 

= ^*) — |a(A:’ Cn) -P Tf)Aco (57) 

Hepes Yj Mbi o6o3HaqHAH BeAHqHHy, Koxopoft HaM npHAexca oqeHb MHorOf 
noAb30BaxbCH B AaAbHeftmeM, a HMenno — oxHouieHHe Maccbi BOSAyxa, Ha 
Koxopoft Ha6AK)AaAacb nporpaMMHaa SBesAa k Macce BOSAyxa, na KoxopoH b 
3TOX MOMeHX HaxoAHAacb cxaHAapxHaa: 

7?=F(y*)/F(y). (58). 

KaK H B o6o6meHHOM MexoAe C m a p x a MOKeM noAOJKHXb, BBHAy mbao- 
CTH Y- 

'f (c 0 * c g) = Y 0 * c'o) (59) 

3x0 BHOAHe saKOHHO, nocKOAbxy f'n 6epexcH BecbMa 6 ah3khm k fg h 


CAeAOsaxeAbHo t'g* 6yAex xaxwe AOCxaxoqHO 6 ah3khm k Cg;,, 
(59) B (JiopMyAy (57) naxoAHM ocHOBHoe GOOxHomeHHe; 
c 0* 

HAH 


noAcxaBAaa: 


= U — «((.+> Co*)F(Yh=) — vjAxg = Cg.* — T^Acg 


(60), 


P, 


0 * 


^0* 


riorpemHocxb, BHOcHMaa bo BHeaxMocc{)epHbiH hbcxoboh sKBHBaAeHX' 
nporpaMMHOH asesAbi, He saBHCHx, CAeAOBaxeAbHO, ox cocxoHHHa npoapaxHO- 
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IIoJiyHeHHe BiieaTMOc^epubix ijBeTOBbix aKSHB ajieHTO B 


CTH aTMOc4)epbI, HO oaBHCHT nOMHMO ACo OT 7J, a SHaHHT H TOH Maccbi B03- 

iivxa. Ha KOTopoH HadjiroAaJiacb Aai-inaH sBesAa. __ . 

TaKHM oSpaSOM, nOBTOpUbie Ha6jIK)A6HHH OAHOH H TOH >Ke 3Be3AbI, npo- 
H3BeAeHiib[e npH pa3.nHHHfaix sHaMeni-iax tj AaAyT, b cjiynae HaJiHHHH HeToqno- 
CTHB Co, paBHOH ACq, paSJlHHHbie 3HaqeHHH AM PaSHOCTb 3THX 3Ha». 

qeHHH 6yAeT paBiia: 

Ac„,= c'“-c'S= -AvjAco ( 61 ) 

3to vpaBHeHne HBjmeTCH ochoboh paccMaTpHBaeMoro HaMH cnocoSa. 

npHHUHnHa.nbHO AOCTaTOHHo HMOTb Bcero JiHiub ABa Ha6AiOAeHHH npo- 
rpaMMHOH 3Be3Abi, BbinojiHeHHbie npri pa3AHMHbix snaqeHHHX v> ho c toh jko 
CT aHAapTHOH, qTo6bi onpeAeJiHTb HCKOMyio nonpaBxy ACn- OAHaKO, eajiH- 
HHe cjivqaHHbix ou]h6ok Ha6AioAeHHH h bosmojkhbix AOKajibHbix neoAHopoA- 
HOCTefi npoapaqiiocTH aTMOCcl^epbi Tpe6y6T nojiyqenHH SHaqHTeJibHoro pHAa 
voaBHeHHH (61), KOTOpbie 3aTeM pemaioxcH motoaom HaHMeHbUiHX KBaApa- 
tqb. IlpaBAa ACCHTH H Aa>Ke nflTii xaKHx ypaBHCHHH Bnojirie AOCTaxoqHO, qxo- 
6bi BbiqiicjiHTb At'o CO cpeAHCH omH6KOH nopHAKa ± 0™01 . Heo6xoAHMO 
AHIHb HTOdbl B YCJIOBHblX ypaBHCHHHX Al^ HM&JIO B03M0>KH0 6oJIbmHe SHA- 
qeHHfl. Ho KHK yBHAHM HH>Ke, AAH coBepiucHHO yBepcHHoro nOAyqeHHfl HCTHH- 
Horo 3HaqeHHH (■„ HeodxoAHMO sHaMHieJibi-io 6oAbiiiee hhcao Ha6jiioAeHHft, 
oxBaxbiBaromHX AocxaxoqHO npoAOJi>KHTeAbHfaiH nepHOA BpeMeHH. 

OqeBHAHo, qxo nporpaMMHbie aaesAbi, HcnoAbsyeivibie aah HacxoHiAeH ue- 
AH He AOA>KHbi Sbixb oqeHb 6,nH3K0 pacnojioKeHbi k cxaHAapxHofi. KpoMe 
xoro >f<eAaxe,JibHO Ha6jiiOAaTb sbcsah b pasHbix asHMyxa^x. 3 to yMeHbiuHT 
B 03 MO>KHoe cHcxeMaxHqecKoe BjtHHHHe HeoAHopoAHOCxeH B npospaqHOCTH 
aTM0ccf)epbi. OxMexHM xaioKe, qxo noBxopHbie Ha6Ai0AeHHH Moryx BbinoAHHXb- 
ca B pasAHUnbie homh; ApyrnMH cjiOBaMH, aah onpeAeJicHHa Acq Moryx hc- 
noAbsoBaxbCH pcryjiHpHbie HafxnioACHHfl nporpaMMHbix 3Be3A npH ooBsaxeAfa- 
HOM ycAOBHH, Mxo noBxopiibie HadJitoACHna BeAyTCH npH Apyrnx sHaqeHHHX y) . 

MeA<Ay TCM, npH cocxaBjieHHH (| 30 TOMexpHqecKHX KaxaAoroB, odmenpH- 
HBXO BeCXH HadAIOACHHH npoi’paMMHbix 3Be3A HenocpeACTBeHHO OKOAO MCpH- 
Anana tap ocjia6./ie,HHe cBexa HaHMeHbiuee. TaK nocxynaAH h mw ao BBeAe- 
HHB HOBoro cnoco6a. B cjiyqae «MepHAHaHHbix» Ha6AK)AeHHft npH HcnoAbSO^ 
iBaHHH OAHOH H xoH >Ke cxaHAapxHoft 3Be3Abi, Ai^ SyAex, oqeBHAHO, 6 ah3ko k 
nyAio, a cjieAOBaxe.iibHO 6yAeT 6jiH3Ka k HyAio h pasHocxb A^o*. Oxcioah 
cAeAVCT Hxo Aa>Ke npH dojibuiofl omndKe Aco, a cAeAOBaxeAbHO, h npH 6oAb- 
ijjoM c.HcxeMaxHqecKoft ouiH6Ke nojiyqaromerocH KaxaAora, BHyxpeHHHH ero 
ToqHocxb OyAex npeBOCxoAHoft. BbicoKaa xom-iocTb KaxaAora 6yA©T coBep- 
UJCHHO (I)HKXIIBHOH H OH OTHIOAb HC 6yAeX yAOBA&XBOpfIXb XBM Tpe 60 BaHHHM, 
Koxopbie npcAx^iHBJiHioxcH K Kaxa.JioraM cjjyHAaMeHxaAbHoro xnna. 

3X0 noAOJKcHHe mo>kho HAAiocxpHpoBaxb Ha cAeAyiomeM npHMspe. 
TpHAUaxb xpH noBxopHbie Ha6jnoAeHHH nporpaMMHbix sbosa, noAyqeHHbie y 
MepHAHana jictom 1942 roAa, eme ao BBeAemiB noBoro cnoco6a, 6biAH oopa- 
6oxaHbi c AByMfl pasJiHqHUMn anaqeHHHMH c'g cxaHAapxHoft [HD 199629],. 
a HMeHHO — 0’1'908 h— 1™000. Hpn 3 xom cpeAHHe ouiHdKH onpeAeAeHHH oaho-- 
ro BHeaxMocc|)epHoro uBexoBoro SKBHBaAeuxa nporpaMMHoS seesAbi, BbiBeAHH- 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


120 r ji a B a TpeTBH 


Hbie H3 CpaBHeHHH IIOBTOpHblX HaSjIIOfleHHH B paSJIHtlHbie HO^H, OKasajIHCb 

paBHHMH: ;IJIH 4"’= — 0“908 a« = ±0?01l4, a 4=) =— 1»000, = 

+ 0™011g. rio^iyqaiomaHCH BHyTpeHHaa To^HOCTb BbmeceeHbix uBexoBbix 
sKBHBa^ieHTOB ACHCTSHTejibHo opaKTHHecKH He saBHCHT B paccMaxpHBae- 
MOM c;iyqae or 4 craHAapTHoft ssesAbi. MejKAy tcm, k)H(hhx sBesA 
BHeaTMoc(|)epHbie uBexoBbie SKSHBajieHXbi oneHb chjibho paaoiu^iHCb A-aa 
paa^HHHbix Cq. 3x0 bhaho h 3 pHC. 42, b KoxopoM AaHbi pasHocxH yxa- 
SaHHblX ABeXOBbIX BKBHBa^eHXOB (Ac'o:^) B SaBHCHMOCXH ox 

B CBnsH c 3XHM He jiHuieHO HHxepeca oxMexHXb, qxo Hac b cBoe Bpe.MH 
oaeHb yAHBJifljia Jiyqiuaa cxoahmocxh naOjiioAeHHH nporpaMMHbix seesA, qeH 
y KOHxpojibHbix HaOjiiOAeHHH BcnoMoraxeJibHbix cxaHAapxHwx SBesA. Ceflqac 
oOxjacHeHHe axoro oOcxoaxeAbcxBa coBepuieriHO oqeBHAHO. Xtejio b xom, qxo 
Ha6jiK)AGHHH nporpaMMHbix 3Be3A BejiHCb HaMH B xo BpeMH BcerAa y MepH- 
AHana, iiaOjiiOAeKHa JKe cxaHAapxHbix 3Be3A BbinojiHajiHCb Ha caMbix pasHO- 
o6pa3Hbix aeiiHXHbix paccxoHHHax, a cjieAOBaxejibHO, npn pasjiHHHbix anaxe- 
HHHX rj. KaK noKaabiBaex (})opMyjia (61), najiHHHe oiuhSkh A^n b pBexo- 
uoM 3KBHBa.neHxe cxaHAapxHoft 3Be3Abi (no Koxopoft ocymecxBJiajiacb peAyK- 
AHH KaK HaOjHOACHHH HpOrpaMMHblX 3Be3A, XaK H KOHXpOJIbHbIX HaOjIIOAeHHft 
BcnoMoraxeJibHbix cxaHAapxHwx 3Be3A) b nepBOM cjiyqae He Aacx pasjiHHHfi 
B c'o^, X. K. 3Aecb Ar) s 0, xorna KaK bo BxopoM cjiyqae Ac'o,,, SyAyx ox,XHq- 
Hbl ox HyjIH, HOCKOJIbKy Aij =1= 0. 

Ha pHc. 43 HpHBeAeHbi sHaqeHHsi A.na cxaHAapxHoft 3Be3Abi HD 

.15318, onpeAeJieHHbie no ApyroH cxaHAapTHoii HD 38899. SAecb hcho bhach 
xoA B saBHCHMocxH OX fj, qxo noKasbiBaex iia HaAHque 3 HaqHxeAbHoft ouih6- 
KH B ripHHSIXOM BHeaXM0CCj)6pH0M UBeXOBOM 3KBHBaAeHXe HD 38899^ 

Mbi npHXOAHM K 3aKJiK)qeHHio, qxo nocxpoeHHe (})yHAaMeHxajibHbix Kaxa- 
AOrOB KaK UBeXOBblX 3KBHBaAeHX0B, XaK, KOHeqHO, H SBeSAHbIX BeAHAHH, npH 
noMoipH MepHAHaHHbix ^oxoMexpoB B coqexaHHH c mcxoaom cxaHAapxHoft 
SBesAbi xanx b ceOe onacHocxb noAyqeHHH (|)hkxhbhoS xoahocxh npH OoAbuiHx 
CHcxeMaxuqecKHX ouiH6Kax. 3xo 6yAex HMexb Mecxo b CAyqae HeAOCxaxoqno- 
HaAeaiHoro onpeAeACHHa BHeaxMOccjiepHbix snaqeHHii napaMexpoB {c^ hah m^) 
AAH npHMeHHeMOft CXaHAapXHOH 3Be3AbI. 

OcHOBHbIM npHHUHnOM HOBOFO MeXOAS HBAHeXCH 
HadAioAeHHe sboba He b ycAOBHax bosmoaiho MeHbiue- 
ro bahhhhh ocAa6AeHHH CBexaB axMoccJiepe, KaKnpn 
MepHAHaHHbix HadAKDAGHHHX, a HaoOopOX, B XaKHX 
yCAOBHHX, KOTAa 3(|)(})eKXbI 3XOro BAHHHHH BblHBAH- 
loxcH B BecbMa pesKOH (J)opMe, HO 3axo oOecneqHBa- 
excH xoqHbiH yqex 34>(|)eKxa ocAaOAeHHu. 


CoBepuieHHo oqeBHflHo, hto h3 noftoSHbix Ha6jiioaeHHH momcho nojiyqHTb, iok 
nonpaBKy Acg k BHeaTMOC(})epHOMy pBeroBOMy aKBHBa.neHTy cxaHAapTHoft aaesAM (no ko- 
TopoH ocyiuecTBJiHeTCa buhoc). Tax n hcthhhmh BHeaTMOccjjepHbiH UBexoBoft aKBHBaaenx, 
BbiHOCHMOH SBeaflbi Cos:- AeflcxBHxeabHo, HMen pna ypaBHennH (60); cV, = c„*-f w/!«„ h 
peiuas Hx MexoflOM HaHMeHbiunx KBaapaxoB, mw HaftACM, xax Acg xan h Co^.. 9xox cnoco6 
xopom npn naOaiofleHHHx HHflHBHayaabHbix nepeMenHbix SBeaa, [241. B Hacxosmeft pa6oxe 
Mbi nocHHxajiH oojiee ueaecoo6pa3HbiM nojibsoBaxbCH ypaBneHHeM (61), ncnojibsyfl naOjiio- 
ACHKH pasannKbix nporpaMMHbix SBesa, nocKoabKy b bxom cjiyqae onpeaejieHHc Acn Oy^ex 
ocHOBbiBaxbCH Ha 3HamixeabHo OoabiueM naOjiiOAaxeabHOM Maxepnaae, npn KoxopoM 6v- 
Aex ayquie ycxpaneno h BXHHHHe asHMyxaabHoro 3(})ct)eKxa. 
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nojiyneKHe BHeaTMoc(|)epHbix D;BeTOBbix 3KBHBajieHT0B ]21 

HaAO HMCTb B BHAy, VTO B HBjioxKeHHOM HaMH cnoco6e ocTaeTca HeyqxeH- 
;HbiM BJiHHHHe 3(})d)eKTa 0 p 6 c a. He npeACTaBjiaex, OAHaKO, ■ HHKaKHX 
TpyAHOcxeH oueHHXb ero nopH^OK. 





Phc. 43 


Bbime (§ 3) mbi BH^^ejiH, axo npn HajiHaHH bjihhhhh 3(|)4)eKxa O o. p 6 c a 
'^OKTop HsdHpaxejibHoro ocaadjieHHH dy^ex saBHcexb ox seiraxHoro paccxoa- 
HHH H Mo>Kex dbixb npH6jiH>KeHHo opeAcxaBJieH SMnnpHqecKOH (j)opMy,xoH 
(13). BbiAGABH (j^aKxop HsdHpaxejibHoro ocjiadjieHHa, b KoxopoM yqHXbiBaexca 
3(})cf)eKx O o p 6 e a nocpeflcxBOM BBeAenna xpexbero napanexpa — seHHXHO- 
■'ro paccxoaHHH HMeeM^: 

a (/) Cq, ;^) = Sfl (r, c^) {^ao(/, Cq) ( 62 ) 

TAG {t, Co) 4)aKxop piadHpaxeAbHoro ocAadAeHHH aah decKOHeqao xohko- 

1 B COOTBeTCTBHH C IipUMeBaHHeM Ha exp. 94, SaBHCHMOCTb a OT COflepJKaHHH 
napOB, Bblpa>KaeTCB, BBH.ay aaBHCHMOCXH <0 OT BpOMCHH tf qeoes 9TOT nOCJiejIHHIl 
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1 122 rjiaea rpeTba 

ro CJIOH aTMOccfjepbi .0], cooTBeTCTByroipHH 3Be3Ae c BHeaTM0C(})6p~“ 

HbIM UBCTOBblM 3KBHBajieHT0M Cj,. 

ZtonycTHM AJiH ynpome.HHH, ato pBCTa cxaHAapTHOH h nporpaMMHoii^ 
3Be3A OAHHaKOBH, T. 6. Cn* = C^- 3tO HB OTpaSHTCA HA KOHeqHOM BblBOA©. 
ToFAa ^aKTopbi H36HpaTe.nbHoro ocAa6,JieHHH, onpeAeAeHHbie ajih craHAapT- 
HOH 3Be3AbI (3eHHTHOe paCCl'OflHHe H nporpaMMHOH (seHHTHOe paCCTOHHHe 
6yAyT COOTBeTCTBeHHO paBHbl; 

a.{t, c^ = ccQ{t, Cj) — Co) 4- 1 (63)' 

a(/, Co)==an(f, Co) — c^) e}F(z^)- (64>- 

CABAOBaTeAbHo, HCTHHHbiH BHeaTMOccjjepHbiH uBexoBOH SKBHBaAeHT nporpairf' 
'MHOH 3Be3Abi 6yAeT paBen: 

C 0 ,^ = C^U, — ait, (65) 

a BbineceHHbiH no cxaHAapTHon 6e3 ynexa 3(}3(})eKTa O o p 6 c a: 

c'„^=c^)/, .ts) — «(/. i:- Cn)F(^*), (66) 

OTKyAS OIIlH6Ka bo BHeaTMOClj)epHOM PBeXOBOM 3KBHBaA6HTe, o6yCAOBAeHHaH 
BAHBHueM paccMaxpHBaeMoro 3(|)(|)eKTa, 6yAeT coxAacHO ypaBHennaM (63)— 
( 66 ) : 

Aco* = Coi — c'o* = Co) -f e} ■ {Fl:^) F(;^*) }F(;{*). (67)- 

CymecTBCHHa saBHCHMOcTb 3T0H norpeuiHOCTH OT 4)aKTOpa H36HpaTeAb- 
Horo ocAaSAeHHH, axo xanx b ce6e neKOXopyio onacnocxb coaoHHbix bahhhhh. 

rpy6yK) opcHKy nopHAKa Aco^. mo>kho npoH3BecxH na ocHOBannH AaHHbix 
Ta6Annbi XVIII. npHHHMaa AJin MaKcnMaAbHoro snaneHnn IF(^)-F(z^)]- F.iz^) 
BeAHKHHy ~ 1.5 H Sepa HaftAeHHbie Bbime sHaneHna: ^=0.055 h e=— 0.006 
[cB. § 3];, noAyaaeM (ajih KpafiHHx sHaneHnn a s 0’”2 h 0’!*3) ncnpaBKir 
0”*007 H 0’“015 cooTBCTCTBei-iHo; qxo Aaex hx pasHocxH O’I'O 0 

Mbi bhahm, qxo paccMaxpHBaeMbie nonpaBKH oxHiOAt. neAbsa paccMax- 
pHBaxb KaK HcqeaaKDipe MaAbie. Tcm hc Menee b HacToamen paOoxe Mbi npe- 
iieOperAH hx yqexoM. 3 to hboOxoahmo HMexb b BHAy b Aa.nfaH6HiLieM. 

ripofinbie HafijiiOAeHHH no HOBOiay cnocoOy mbi naqaAH bbcth b aBrycxe 
1943 roAa. PeryAapHoe >Ke ero npHMeneHHe 6biAO Haqaxo c 1-ro ceHTa6pa 
X'oro Hie roAa, OAHOBpeMeHHO c ycxanoBKOH cfioxosAeivieHTa 03JI-2. B nep- 
Boe BpeMa mbi bbah noBxopnbie Ha6AiOAeHHa nporpaMMHbix sbcsa b xeqeHHe 
xoH Hie HoqH, qxo6bi HMexb BOSMOHiHOCxb noAyqaxb nonpasKy A,"o no Kanc- 
Aoft HoqH b oxACAbHocTH, HAH, HO KpaHHeH Mepe, DO HcOoAbUiHM rpyiinaM 
coceAHHx Hoqeft. FlepBOH cxaHAapxHofl bbcsaoh, c Koxopoft 6biA npHMeneH 
HOBbiK MexoA, 6biAa HD 222439 (x And). 

Kan Mbi yOeAHAHCb b nepBbie Hie AHH.HcxoAHoe npnOAHHieHHoe SHaqeHHe 
UBexoBoro sKBHBaAeHxa cTaHAapxHoit 3Be3Abi, ajih Koxoporo onpeAeAaexea 
nonpaBKa Aco> cymecxsenHoro sHaqeHHa He HMeex. 3xo HAAiocxpHpyexca 
CAeAyroutHM npHMepoM. 

Ho HaSAiOAeHHaM 2 h 7 ceHxaOpa, Sepa ajih npeABapnxeAbHbix 3HaqeHHn 
_ 0^870 H — 0”'770, Mbi noAyqHAH no AenaxH ypaBHeHHaM BHAa (61 > 
SHaqeHHa Co> pasHbie — 0’”/72 h — 0’!*770, cooTBexcTBeHHO, c OAHHaKOBoft 
cpeAHCH ohihSkoh di 0”*009. Flo Ha6AioA6HHaM Hte 25. IX., na ocHOBaHHH 
mecTH ycAOBHbix ypaBHeHHH h hcxoah h 3 xex Hie AByx sHaqeHHH c’^, mbi 
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IIojiyqeHHe BHeaTMoc(J)epHbix pseTOBbix 3KBHBajieHTOB 123'' 

no.nyHHJHi fljia Cq — 0’"761 h -0™768 c oiuhCIkoh _l 0”®011. OxcicAa bha- 
HO, qxo jiJifi paajiHMHbix npeABapHxejibHfaix SHaqeHHH c'q HcnpaBAeHHoe sna- 
veuHe C(i JieacHT b npeAeJiax xoaHOCXH ero onpeAeAeHHH b Ka>KAOM oxAeAb- 
HOM CAyaae. 3 to no3BOA5ieT npHHHMaxb aah c'„ Aaate cpeAHHH uBexoBofi 
SKBHBaAOHT, COOTBeXCTByiOmHH CnCRTpaAbHOMy THny AaHHOH SBeSAH. 

B Ta6AHne XXII npHBeAenbi «HHAHBHAyaAbHbie» onpeAeAeHHa aah 
HD 222439 aa nepi-ioA c I. IX. no I. XI. 1943 roAa. 3 th xe AaHHbie npoHA- 
AiocTpHpoBaiibr pHcyHKOM 44, na KoxopoM cpeAHHe oujhSkh onpeAeAeHHH Tj,, 
H3of)pa>Kei[bI BexpHKaAbHblMH lUTpHXaMH. 


-O.'JCO 
'■O.SoC' 

^O-Jco 

1 00 10 I.I'N '0 io 1»'-V5 

Phc. 44 

Mbi bhahm, hto oTAejibHbie onpeAeAenna pacxoAHXCH na 6oAbmyio ee- 
AHHHUy, HOM 9X0 mO>KHO 0>KHAaTb Ha OCHOBaHHH nOAyneHHblX SHaneHHH 
cpeAHHX ohihSok. Ecah cpeAHnn oiiinGKa OAnoro onpeAeAeHHH h 3 pe- 
rusHHH CHCxeMbi ycAOBHbix ypaBi-tei-iHH paBunexcH, Kax 9xo AeTKO BHAexb h 3 
xaOAHUbi XXII, +G’!'011, xo cpeAHHH ouinGKa oahofo onpeAeAeHHH c^, 
xiaftACHHaH no oxKAoneHHHM HHAHBHAyaAbHux SHaneHHH xa6AHii,bi XXII ox' 
HX cpeAnero SHaneHHH, dyAex ± 0’!'020. 

Hbasictch ah 9X0 yKaaauHeM ita HaAHHHe peaAbHbix cf)AK)Kxyau,HH u,Be- 
xa nauiefi cxaHAapxHofl sbcsaw, hah 9to ecxb cAeAcxBHe oxcyxcxBHH ynexai 
HCKOxopbix 6o.nec xohkhx scjjcjDeKxoB, KaK nanpHMep scjxJjeKxa Oop6ca?. 


TaSjiHua XXII 


A a T a 

'^HCJIO 

ypaBHCHHH 

1 

a 

1943. 2 M 7 IX . . . 

6 

j 

^ — 0^^770 

± o?oo9 

25.IX . . . 

9 

— 0 . 768 

0 . on 

30 VI 29 IX 

8 

— 0 . 806 

0 , 004 

i.X ... 

6 

— 0 . 77,3 

0 . 009 

2.x . . ■ . 

5 

— 0 , 818 

0 . OI I 

3 X 

5 

— 0 . 783 

0 . 008 

4 .x . . • 

7 

— 0. 792 

0 . 01 j 

24.x 

. 4 

— 0. 815 

0 . 019 

i.XI . , . • 

6 

— 0 . 801 

0 . 012 


Mbi CKopee ckaohhh npnnHXb nccAeAHee. HeKoxopbiM noATBepA<Ae- 
HHeM 9xoro MO>KHo, 6bixb MOJKex, CHHxaxb cAeAyiouiee. Becnon 1944 roAa 
AAH qacxH i-iauiHX HadAiOAeHHH mh HcnoAbSOBaAn Ase cxaHAapxHbix BBesAW 
OAHOBpeMeHHO. 3x0 dbiAH HD 98664 h HD 144206; HpaBAa, b oSpaaoBaHHe; 

yCAOBHbIX ypaBHeHHH (61) A.<1H KaJKAOH H3 9XHX CXaHAapXHbIX BXOAHAH He-; 
TOAbKO OAHH 06UJ,He HadjlIOAeHHH. 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


124 PjiaBa ipeibH 


nojiyqeHHbie SHaqeHHH Ae^ h cooTBexcTByiomHe hm BHavenHa cpeiZiHHX 
'OuihSok a npHBeAeHbi hhjkc b TaSjiHue XXIII, b KOTopoft fleScTBHTejibHO 
saMeaaeTca HeKOTopaa TCHiieHUHa napajuiejinsMa b xo;ie Ac^ fljia ofieax 
CTaHflapTHHx SBea^t. 


Ta6jiHaa XXIII 


flaxa 

1 HD 98664 

HD 144206 

• 944 

Hhcjio 

ypaBHeHHH 

ACg 

Of 

Mhcjio 

ypaBHeHHH 

0 

0 

19 H 20-1 V 

6 

— 0*!*024 

! 

± 0l”0I2 

7 

-o%35 

± o’”oo9 

2I-1V 

7 

0 

0 

0 . 009 

6 

-o’. 057 

0 . 010 

25-IV 

6 

— 0.063 

0 . 003 

6 

0 

0 

1 

0.009 


■ Boaspamaacb k Tadanae XXII a pac. 44, momcbm KOHCTaxapoBaTb xea- 
Aeauaio cacxeiwaxaqecKoro xoaa b cxopoay noSejieaaa HD 222439. XIaa 
npoBepKH paeabHocxa, Kax axoa xeaaeauaa, xax a 4>JiiOKxyaaaB noayaea- 
Hbix 3HaqeHBH Co Mbt peiuBaB o6pa6oxaxb caaaajia Ha6jiK)AeHBa Koaxpojib- 
■Hbix 3Be3;i HD 1064, HD 15318, HD 19698 a HD 220222, Koxopwe mh bcjih 
no oflHOMy-ilBa paaa b Ka>Kayio hobb b nepao;; acnbixanaa hoboxo Mexo^a. 

Hpa 3XOM B KaaecxEe co fljra cxaaaapxHoa HD 222439 mm Bsajia saa- 
■Benae, nojiyaaiomeeca aa pemeHaa Bcex 56 ycjiOBHMx ypaBHenaft xa6jiHitbi 
XXII, od'faeflBHeHHbix b oany cacxeMy. 3xo aHaaenae OKasajiocb paBHbiM 

C(, = — 0”‘790 ± 0^004 (68) 

B cjiyaae ecjia KOJiedaaaa SHaHeHafi b xa6jTBU6 XXII a aaMenaromaaca b 
H ea xeafleaiiaa ax xoaa co BpeMeaeM 6bijia 6bi peaJibHbi, Ha6jiiofleHaa koht- 
pojibHMx 3Be3fl AOJi>KHbi fibiJiH 6bi oxpasBXb 3XH aBJieHBa. 3xa Ha6jiK)fleHHa 
npecJieflOBajia xaK>Ke, Kax ocaoBayio uejib, no.xyaeHae oueaxa xobhocxb, 
oSecneBHBaeMoft npaMeaeaHeM hoboxo Mexo^a. 

B xafijiHue XXIV npaBeACHbi pesyjibxaxbi Ha6aK)A6HHH xoHxpojibHbix 
aBea/t a, b bbcxhocxh, aHaBeaaa rj, npa xoxopbix ohh HaOjiro^aJiacb, a Taxace 
ax BHeaxMoc(J)epHbie UBexoBbie axBHBajienxH, nojiyaeHHHe co aHaaeHaeM 
— 0”*790 A-'iH Co cxaHAapxHOH HD 222439. Kax noxasMBaex 3xa xafijiaua, 
aHaaeHaa Cq* He noxaabiBaiox hh CHcxeMaxanecxoro xoAa, hh KoaeSanafl, 
Koxopbie cooxBexcxBOBajia 6bi xoaeOanaaM aHaacHHa Cq cxaHAapTHoa b xaO- 
jiHu,e XXII. HoaxoMy mh npanajia aHaneHae Cg = —0^790 a a-'ih o6pa6ox- 
KH Ha6jiK)AeHHH nporpaMMHbix 3Be3A. 

Ha ocHOBaHHH AaHHbix xa6jiHHbi XXIV nojiyaaeM cpeAHae omH6xH (a) 
OAHoro onpeACAeHHH BHeaxMoc4)epHoro uBexoBoro axBHBajieaxa ajih xohx- 
pojibHbix 3Be3A, npHBCAeHHbie B xa6jiHi],e XXV. B axoa xa6jiHu,e Aano xaxjxe 
■mbcjio Ha6AK)AeHHH («), Ha xoxopbix ocHOBaHbi onpeACJieHHH co*. 
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Ta6jiHU,a XXIV 


ita-ra 

I HD 1064 

HD i 53'8 

1943 

n 

^0:1; 

1 ^0* 


i.JX 

2.IX 

six 

7.IX 

I9ix 

20.IX 

2 I. 1 X 

22.IX 

23ix 

24 ix 
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28.IX 
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2. XI 
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III. 
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- 0.8 8 
-o. 815 
-o . 811 


-0 . 789 
-0.794 


-o . 814 
-o . 830 
-o . 794 
-o . 825 
-o . 792 
-o . 820 
-o . 795 
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m 
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TaSjiHua XXV 
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126 rjiasa TpeibH 


ZIjih AonojiHHxejibHOH oueHKH nojiyqaeMOH to^hocth, mh BocnojibsoBa- 
JiHCb noBTopHbiMH Ha6jiiOAeHHHMH 3Be3A Hauiero KaTajiora, npoHSBeAeHHbi- 
MH B paBJIHMHbie HOMH H peAyUHpOBaHHbIMH BO HOEOMy MeTOAy, HO He BO- 
lueAUiHMH B oSpasoBaHHe ycJioBHbix ypaBHCHHH ajih onpeAejieHHH nonpaBKH 
Bee 3TH Ha6jiK)AeHHfl, BbinojiHeHHbie oceHbro. 1943 ro^a h shmoh 
1943/44 r. c (IJOTOSJieMeHTOM 03JI-2, npHBeAeHbi b TaSjiHpe XXVI. Cthh- 
■AapTHbiMH BBesAaMH CAy>KHJiH y>Ke ynoMHHaBuiHeca HD 222439 h HD 
38899. ZIpyrHx noacHeHHH Ta6jiHpa XXVI He Tpe6yeT. 

Bbhay HesHaHHTejibHoro HHCJia Ha6jnoAeHHH, BomeAHinx b sxy xa6jiHpy 
eABa-jiH u;ejiecoo6pa3HO rpynnHposaxb npnBOAHMbie b hch AaHHbie no SBesa,- 
HbiM BejiHHHHaM. Oe-beAHHaH, noaxoMy, Becb MaxepHa.x, coAep>KamHHca b 
xa6AHue XXVI, noAywaeM a-^h cpeAHeft oiuh6kh oahoxo onpeAeJieHHH BHe- 
axMoc(f)epHoro UBexoBoro SKBHBaAenxa SHaqeHHe § = + 0“jl2, npH cpeAHeft 
BeAHHHHe 6?7. ConoexaBAHH no.riyqeHHbift pesyAbxax c AaHHbiMH xaSAH- 
UaiMH XHI (XA. II), AaiOIAHMH BHyxpeHHIOSO XOHHOCXb HaiUHX Ha6AIOAeHHft, 

H yqHXbiBaa, qxo SHaqHxeAbHaa qacxb Ha6.:itOAeHHi'i, BomeAuiHx b xa6AHHv 
XXVI, 6biAa BbmoAHeHa He no cxeMe 2-4-4-2, a no coKpaipenHoft 3-6-3, 
npHxoAHM K 3aKjnoqeHH!0, nxo npuMenaeMbift HaMn HOBbift wexoA peAyKHnn 
3a H36npaxeAbHoe oc-naSAenne CBexa b axMocej^epe b Aocxaxoqnoft Mepe 
ooecneqHBaex coxpaHeHne xobhocxh HenocpeACXBeHHbix nadAiOAeHHfi. 

HoAyqaroLAyioca xoqnocxb mokho, no.9xoMy, cqnxaxb BnoAHe yAOBAe- 
xBopnxeAbHOH^, ecAH npHHHXb BO BHHMaiiHe, qxo B hobom iviexoAe He yqHXbi- 
Baexca ueAbift paA (j^aKxopoB, a hmchho; KOAe6aHHft npospannoexH b nepn- 
OA MOKAy HafiAiOAeHHaMH cxanAapxHoft SBesAti, CAyqaftHbie omneKH ee Ha6- 
AiOAeHHH, 34)())eKx rpac|)HqecKoro civiayKHsaHna xoAa aU)> BOSMOJKUbie 
AOKaAbHbie HeoAHopoAHocxH B npoapaquocxH axMoccjjepbi h, b qacxHocxH, 
asHMyxaAbHbtft 3^)(|)eKx. Mbi npeneSperAH xaicA^e Kax BAnaHneM 34)(|)eKxa 
rl> 0 p 6 c a, xax h, npasAa, oqeHb HeCoAbiiiHM scJxjjeKxoM KOAeSannft b y- 
rpaAHenxe saBHCHMOcxH cl)aKxopa H36HpaxeAbHoro ocAadAenna ox UEexa 
(cm. cAeAyiOLAHH naparpacj)). KpoMe xoro Moryx, KOHequo, CKaaaxbca h bo 3- 
MO>KHbie He6oAbmHe 4)AiOKxyau.HH UBexa kbk cxaHAapxHoft, xax n nporpawM- 
HblX 3Be3A. 

Mbi bhahm, qxo npHMeHaeMbift naMH MexoA peAyKU,Hft 3a H36HpaxeAbHoe 
ocAadAenne CBexa^B axMoc4)epe nosBOAaex peaAnaoBaxb Bce npeHMyipecxBa 
iHHpOKOft UBeXOBOfi CHCXCMbl, AaBaeMOH CypfaMaHO-UeSHeBbIMH (|)0X03AeiMeH- 
xawH. CytAecxBeHHbiM npenMymecxBOM hoboxo MexoAa aBAaexca, xo, qxo oh 
He xpe6yex hhkbkhx BcnoMoraxcAbHbix Ha6AioA6HHH, ecAn He cqnxaxb Becb- 
Ma neSoAbUioro qncAa xeKyipHX HaSAiOAeHHft cxaHAapxHoft SBesAw. 

CAeAyex xaK>Ke oxMexHXb, qxo Aam-ibift mbxoa yqexa ocAa6AeHHa ceexa, 
npHMeneHHbiH hbmh k noexpoeHHio 3AeKxpoKOAopHMexpHqecKoro KaxaAora, 
B paBHoft Mepe npHMennM h k noexpoeHHio ({lyHAaMCHxaAbHoro KaxaAora’ 
4)Oxo3AeKxpHqecKHx 3Be3AHbix BeAHqHH [26]. Heo6xoAHMbiM yc.xoBHeM npn 
3XOM HB.qaexcH ah6o oSecneqeHHe cxadnAbHoft ^JoxoMexpHqecKoft qyecxBH- 
xeAbHoexH 3AeKxpoc|)oxoMexpa, ah6o HaAentHbift KOHxpoAb sa Hero. Hocaba- 
ftee ocyiH,ecxBAaexca npn noMoiHH onneaHHoro hbmh Bbiine cJioxoMexpHqe- 
CKoro cxaHAapxa H3 paAHoaKXHBHofi KpacKH. HpH nocxpoeHHH noAo6Horo 
KaxaAora b cHcxeMe, nanpHMep, jkoaxopo ijiHAbxpa (GGII), Aaromero UBe- 
TOByro cHcxeMy, oqeHb 6AH3Kyio k BHsyaAbHoft, oxnaAyx xaxJKe h norpeiuHO- 
•exH, odycAOBACHHbie 3(j)(J)eKX0M O 0 p 6 c,a. 
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nojiyqeiiHe BiieaTMOcc|)epHbix geeTOBbix 3KBHBajieHTOB 
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FjiaBa Tpeiba 


§ 8 . 3 aBHCHM 0 CTb ^aKTopa HsSHpaxejibHoro DcjiaSaemm ot pBera sbcsa 

06paTHMCH K paccMOTpeHHK) saBHCHMocTH (J)aKTopa HadHpaTejibHorOEx 
ocjia6jieHHH ot UBora 3863^;. 

fljIH BbiaCHeHHH, B OCHOBHOM, KaqeCTBeHHOH CTOpOHbl 3TOH SaBHCHMOCTIT 

npOH3BeireM cooTBexcTByromHe pac'iexbi, ocHOBbiBaacb Ha xex xce cxoMaxH-^ 
HecKHX aaHHbix, Hxo H HpH paccMoxpenHH 3(|)(J)eKTa O 0 p 6 c a. ByffeM 
HCXO;iHTb H3 npHHHTbIX HaMH flaHHHX O paCHpeAejieHHH 3H6prHH B CneKX- 
pax 3863^ (§ 2), xex >Ke jiaHHbix jijia cneKxpajibHoft npospanHOcxH axMoc- 
cfaepi a cneKxpajibHOH HyBCTBHTe,iibHOCTH Hameft annapaxypbi 

aU). Tfjifl 3XHX AaHHbix BWMHCJiHeM xeopexHqecKoe aHaHOHHe BHeaxMoc- 
(}3epHUX HBeXOBblX 3KBHBajieHTOB B SaBHCHMOCTH OX XeMHepaxypH, BBO;rH 

cHOBa noHflXHe AeiicTByiomero noTCKa w/o,(X) (r;i. I, § 7 ). 

Xii 

(X) dX 


I 

Co = — 2,5 log 4— = 

'•22 

J zu2(X)dX 


2,5 log 

^02 


(69). 


.me HHfleKc «1» OTHOCHxcfl K JKejiTOMy, a «2» k CHHeMy (j)HJibTpaM. 
SnaHeHHH (j)aKTopoB ocjiafijieHHH HaHg.eM no (jjopMyjie: 


J Wi (X) p (X, m) dX 


CCi 0>) — log — 




^21 


vji (X) dX 


a (jDaKTopbi HsdHpaxejibHoro ocJia 6 jieHHfl — khk pasHocxb: 

a (to* to) = «2('^o> w) — «! (ro, w). 
Peayjibxaxbi BbiHHCJieHHfi np.HBeaeHbi b Ta6jiHue XXVII. 

Ta6.nHua XXVII 
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Mfai BHAHH, HTO ^aKTOp ocjia6jieHHH jKejiToro (JjHJibTpa (a*) npaK- 
THHecKH He aasHCHT ot cneKTpajibHoro THna. Zfjia cHHero Me (})HJibTpa, a 
c.?ieflOBaTejibHo h flJia HsdHpaxejibHoro ocJiafijieHHH axa saBHCHMOCxb Becb- 
Ma BHaMHxeJibHa. 

SHaaeHHH 4>aKxopa H36HpaxejibHoro ocJiaSjieHHH dc, b SaBHCHMOcxH ox 
UBeXOBblX SKBHBajieHXOB Co> npHBeAeHbl (AJIH paSJIHHHbIX COAepMaHHfl BO- 

AHHbix napOB w) Ha pHc. 45. ii 



06pamaex na cefia BHHMaHHe, hxo ajih HHxepecyiomero Hac AnanasoHa 
cneKxpoB (B5 — AO) aaBHCHMOcxb a(ca) npaKXHHecKH AHHeHHa, x. e. rpa- 

AHeHX 3XHX KpHBbIX, yMe HeOAHOKpaXHO BCXpeHaBIUaHCfl HaM BeAHHHHa 

Y = ia/ico. — He aaBHCHx ox c^. 

ZtaAee mh bhahm, mxo y aaBHCHx ox npoapaqHOcxH axMOc4)epH — paa- 
AHHHOrO COAepMaHHH B0A3- 


HHX napOB 0). CpCA- 

HHX 3Be3A B3 — AO no- 
AyqaeM CAeAyiomee cooxiio- 
luerme 


(0 

7 

0.00 CM 

— 0.080 

0.58 

- 0.088 

1.82 

— 0.100 

4-50 

— 0.120 



SaBHCHMOCXb MOMAy y H W 
HAAiocxpHpyexcfl pHC. 46 . 

IIocKOAbKy HSMeHeHHH (0 .aeMax ajih KaHoSnAH b npeAejiax 0,5 — 2.5 
CM., xo npeAnoAOMeHHe o nocxoHHcxBe y AonycxHMo b nepBOM npHdAHMe- 

9 . i6cil)co'aS6ob ab( 5 ) 65 n(jjo'b. tobbghs. fco'gc!?-! 14 
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HHft.' TSiK KaK ero KOJieOaHHH He Bbixo^HT 3a tlpe/teJiH rtO^Ol, a npn Ha6jiio- 
jifianw 3863^1 B8 — B9 hjih BOoOme HeSojibiiidro HHiepBajia cneKxpajibHbix 
no,iK,aaccoB, y mho 5 Khtch na Hedojibiuyto pasHOCTb HBeTOBbix SKBHBajieH- 
TOB [(pppMyjia (18) ]v ripH npeHHSHOHHblX Ha6jIK)j^6HHHX 3Be3a, B UIHpOKOM 
cneKTpa.iibHOM HHxepBajie npe^,nojio>KeHHe o nocToHHCTBe y OyAer npeBaro 
ykfe‘ HeKOTopoH norepefi tchhocth h cTaHex peajibHoft npo6jieMa yaera h 3 - 

MeHeilHH y B 3aBHCHMOCTH OT COCTOHHHH aTMOC(j)epbI. 

nepefiaeM k Bonpocy aKcnepHjweHTajibHoro onpeAeaennH rpaaneHTa 
y = da/dc^. 

Sascb mojkho HaMexHTb cjieAyiomHe cnoco6bi: npHM6H6HHe paccHorpeH- 
HOrO BblUie «MeTOAa BHJIKH» AJIH SBCSA paSJIHMHbIX KJiaCCOB, o6o6meHHbiH 
MCTOA C M a p T a, MexoA coceAHHX SBesA h MeroA BbipaBHHBaHHH BHear- 
Moc(j)epHbix UBeroBbix SKBHBajieHTOB. PaccMdrpHM noGJieAOBaTejifaHo Bce 9 th 
cnocoObi. 

npHMeHeHHe «MeTOAa bhjikh» oneFUAHO, HaOjiroAaH no o 6 e CTopoHbi or 
MepHAHana HeKoropyio rpynny 6 jih 3 ko pacnojioJKCHHbix Apyr k Apyry 
3 Be 3 A, c B 03 MOJKHO 6 oJiee paSJIHHHblMH HBeTOBbIMH 3 KBHBajI 6 HTaMH, HaHASM, 
KaK 3 TO H 3 jrarajiocb yare b cbobm wecre, ne tojibko co sthx sbosa, ho h 
cooTBercTByiomHe hm 3 HaqeHHH (paKTopoB ocJiaOjieHHH, othochuihxch k mo- 
MeHTaM npoxoJKAeHHa nepea MepHAHan. Snaa co, npHBOAHM Bce sHanenna 
(^)aKTOpOB HsdHpaTejibHoro ocjia 6 jieHHH k OAHOMy MOMeHty, nocjie nero na- 
xo>KAeHHe y = dajdc^ yace He npeACTBaanex hh Majieftmero xpyAa. Opn 
AOCxaxoHHOM KOAHnecxBe 3 B 63 A, JiearatHHX b doabuioM HHxepBaae Cf^, no- 
Jiynaew bck) saBHCHMOcxb a = f{c^. 

CxoAb ace oaeBHAHO h npHMeneHHe o6o6meHHoro MexoAa C m a p x a 
•(§ 7). B paccMaxpHBaeMOM cAynae HeoSxoAHMO, oAHaKO, Bsaxb napbi sbosa 
C AOCXaXOHHO paaAHHHblMH ABexaMH. 

JIjih cnoco6a coceAHHx asesA HAeaAbHbik oS-bexxoM Ha6,iiiOAeHHa hdah- 
•cxcH ABoftHaa SBesAa c KOHnoHenxaMH pasAHHHbix cneKxpaAbHbix KAaccoB, 
HaxoAHurHMHca Ha xaKOM paccToaHHH, qxo hx MoacHo pasAeabHo HafiaioAaxb 
Ha SAeKxpocpoxoMexpe, x. e. HMeiomHMH paccxoanne nopaAKa necKOAbKHX 
MHHyx AyrH. 

06o3Hanaa aepes n 0^2 BHoaxMocipepHbie UBexoBbie SKBHBaaeHTbi 
oOeHx KOMHOHeHx H noAaraa, axo paaHOcxbio hx seHHXHbix paccxoaHHft Moac- 
Ho npeneOpeab, HMeeM ajih MOivreHxa HaOaiOAeHHH f. 

0='^oi + a(A c„i)F(x) 

t)--=Co2 + a{t, foa)^^(0=='^02 + {«(^ %) + T (<^02 — O (0 

BBHAy HeBOSMoacHocxH noAyaeHHH OAHOBpeMeHHbix HaSaioAeHHH o66hx 
3 Be 3 A, OAHO H3 HHX AOAacHO Sbixb peAyuHpyeMO K ApyroMy noAbayacb (p h k- 
THBHOH AHHHeft Byrs [§ 37, cpopMyaa (38)], axo b AaHHoM cayaae oOec* 
neanBaex HeoOxoAHMyio peAyKU,Hio co BceK) cxporocxbio. 

BbiaHxaa ypaBHeHHa (72) oaho h 3 Apyroro, noAyaaeiw: 

(fo2 — ^^oi) + y (^02 — roi) F iz) = C 2 (?, 0 — ci iz, t) (73) 

Hwea pHA HaOaiOAeHHfi AByx sxhx 3Be3A, a cACAOBaxeabno h paA ypas- 
HeHiTfi ( 73 ), pemaeM hx no cnocoOy Ha'Skeiibuiiix kiaApaxoB, riaxoAH khk 
(^ 02 — foil. Tax H HCKOMoe SHaaeHHe y, cdPfsexcxByiomee HHxepBiaAy(co 2 --Coi)* 



rjiasa TpexbH 
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Bcjih noflodpaxb noAXOAHinne ABOHHbie 3Be3AM npeACTBa-nneTCH saxpyA- 
HHTeJIbHblM, TO MOJKHO OrpaHHqHTbCH nOJlGopOM JIHUIb AOCTaTO^HO 6 jIM 3KHX 
:3Be3A (c paccTOHiffleM nopHAKa 0?5— 1°). llpHMepaMH noAo6Hbix nap hb- 
-jmroTCfl XOTH 6bi i n x Oph, n cp^ Ori n t. n. IIpH HcnojibsoBannH nap oaks- 
KHX 3Be3A BCH npoueAypa o6pa6oTKH ocxaeTCH toh >Ke, mto n npn ncnojibsoBa- 
fniH abohhwx. CjieAyex, oAnaKO, niweTb b BHAy, nxo b paccMaxpHsaeMOM cJiynae 
ivroKex BaKpacxbca norpemnocxF^, BbiBBannafl xeivi, nxo BHanenne t), 

peAynnpoBaHHoe k xoiwy aeanxiioiviy paccxoarmio, na KoxopoM nafijnoAaJiacb 
nepBaa seesAa, Boo6me roBopa, y>Ke ne 6yAex cooTBexcTBoeaTb xomv cocxoa- 
Hiiio axMOCcliepbi, npn KOxopoM Ha6,nioAa.nacb nepnaa SBesAa. Ho ecnn 
vaecxb, nxo aa xe a<e neMHorne MHnyxbi, Koxopbie oxAeJiaiox MOMenxbi naS- 
.xroAeitHH o6eHX bbcba, 4^aKTop ocitadAenna BpaA .nn cyniecTBenno nsMeHHx- 
ca, cxaHOBHXca oneBHAHbiM, nxo H3AO>KeHHbiH cnoco6 no.iiHOcxbio npnMeHHM 
H AJiH AocxaxoaHO 6 ah 3 khx (coceAnnx), a ne tojibko abohhhx asesA. 

HajioaceiiHbie Bbiiiie cnoco6bi ocnoBbiBaioTca na ncnojibaoBannH cpaenn- 
ToAbHO He6oj[bmoro ancAa aBeaA- 3 to B-aenex onacHocxb BJinanna cjiynaft- 
Trbix OTKAoneHnn b pacnpeASAennn aiiepmn axnx aseaA ox nopMaAbUbix, 
'cpcAHHx ananeHnn (cm. pnc. 31). 

OcxaHOBHMca noaxoMy eme na oahom cnoco6e, cboSoahom ox VKaaaH- 
noro HeAocxaxKa. 

Hpn paccMoxpeHHH nauiero hoboxo mcxoab ynexa 0CAa6.neHHa CBcra b 
aTM0C(|)epe (exp. 117), Koxopbift mh nasBaAn mbtoaom BbipaBKHEanna Bne- 
aiMoccJiepHbix uBexoBbix aKBHBaAeHxoB, npeAnoAaraAocb nsBecTHbiM anane- 
i-ine f. XlonycxHM xenepb, nxo bmccxo xoanoro ananeHna axofi BeAHMRHbi mh 
6epeM Aiiuib neKoxopoe npH6AH>KeHHoe ero ananeHne: 

y' = Y — Ay (74) 

ripn axoM, KAK H paiibuie, AonycKaeM, nxo X mo>kho cnnTaxb nocxoHHHbiM. 
ToxAa ypaBHCHHe (57) npHMex bha: 

^'o* “ ro)"f“T(^o* ro)}/'(^(*)' 

['AC c'o* ecTb ananeHne BHeaxMOccliepHoro uBexoBoro aKBHBaAeHxa, noAynen- 
Horo CO ananeHneM y =y'. HoAaraa cnpaBeAJiHBHM (59), naxoARM anaAO- 
XHAHO (60) : 

Cq ^ = ^0,1: t^Aco -f- Ay (^0 ^0 ) /* (\*) (75) 

HaOATOAaa aeeaAy c AoexaxoAHO oxAHRHbiM nsexoM ox 
■RBexa cxaHAapTHOil aBeaAH noBTopno na paaAHAHbix tj, HM eeM, 
0epa paanoexb ypaBHenHH (75) : 

Af0'„ = — Ai7Ac 0 -f Ay(c'0*— O AF(y) (76) 

no,iiynHB noAoOnbie ypaBnenHa aah bo3MO}kho OoAbUiero nucAa asesA 
(BOo6iue roBopa, b paaAHAHbie hoar), naxoARM moxoaom HaHMeHbUjRX KBaApa- 
xoB H6 xojibKO Ac0, HO H xo 3HaAeHHe Ay , a cneAGBaxeAbHO H y, Koxopoe 
■xyAUie Bcero cooxBexcxByex cpeAHHM ycAOBRaM na- 
6 A lo A e H H ft. Hmchho b axoM aaKAroaaexca, KaK hhm Kamexca, cymeex- 
BCHHoe npeHMyuiecxBO nacToamero cnoco6a. 

B CAynae ccah yine RaBecxno RCXHHHoe anaAenHe usexa cxaHAapxnoft 
SBCaAbl, TO ACo = 0 H CABAOBaXeAbHO: 

c'a* = ^0* + Ay (c'o„ — fo) F (z*)’ 
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Jia&ai T.peTbH- 


OTKy;ia, anajiorHqHO (76), HMeem: 


=^r (^'o* — Co) (t*) (78> 

OnbiT npHMeHCHHH TOjibKO qio HSJioiKeHHoro MeTo;i,a onpeflejieHHH Ar 
ycneuiHo npoBCACH E. K. Hhkohoboh [26] npH onpeaejieHHH Baeax- 
Moc(|)epHbix BHaqeHHH fijiecKa 3Be3A- 

B HacTOHipefi pa6oTe mh HcnojibsoBajin jiHiub wa nepBbix cnoco6a.- 
liHfly yaocTH cneKxpajibHoro HHxepBajia, oxBaxuBaeMoro BBes/iaMH HameH 
nporpaMMbi, BKJiioqaiomero b ochobhom, Bcero Jinuib abb cneKxpajibHux; 
noflKJiacca, fljiH yBepeHHoro npHNieneHUH Mexo^a BbipaBHHBaHHH BneaxMoc- 
tpepubix uBexoBbix sKBHBajioHxoB 6bijio 6bi areJiaxejibHO npoBe^ieHHe cne- 
UHaJibHHx pa^OB flonojiHHxejibHbix Ha6jiiojxeHHH BBesA pasjiHBHbix cneK- 
xpajibHbix xHnoB. Bojibuiaa aarpysKa uncxpyMeHxa HCKjnoaajia sxy bobmojk- 

HOCXb. 


HxaK, Mbi HcnojibBOBajiH kbk «MeTo;i ehjikh», xax h o6o6meHHbiH Mexo/i: 
Ciwapxa. HeodxoAHMbie Ha6jiK)AeHHH fibijiH BbinojiHeHbi b 1941 r. b xeae- 
HHe 31 Mapxa, a xaKJKe 22 h 26 OKXHSpa. OojiyqeHHbie SHaqeHHH 4)aKxopoB 
ocjia6jieHHH npHeeAenu na pac. 47, na KoxopoM xoaxaMH Aanbi BHaqenHa 
icooxBexcxByiomHe «MexoAy bhjikh», a KpecxHKaMH — o6o6meHHOMy MexoAy 
C M a p X a. npH paccMOxpeHHH pHc. 47 o6pamaex na ce65i BHHivraHHe aajiH- 
HHe KBK 6bl AByX napajIJieJIbHbIX SaBHCHMOCXeft C OAHHaKOBbIM HaKAOHOM. 
PeaAbHOCTb 3X0X0 KaJKexcH BecbMa mbao BepoaxHofl He toabko b BHAy Ma- 
AOCXH Hamero Ha6AK)AaxeAbHoro waxepHaAa, ho H3 xex coo6paAteHHH, qxo b 
3T0M cAyqae npHuiAocb 6bi AonycxHXb HaAHHHe AByx pasAHHHbix nocASAOBa- 
xeAbHocxeft bbcsa c cymecxBeHHO otahahhim, ho saxoHOMepHbiM a^h KawAoft' 
'HocAeAGBaxeAbHocxH pacnpeAGAeHHeM sHepxHH. Mm He HMeeM ajih sxoro' 
cenvac AOcxaxoHHO cepbesHMx ocHOBaHHH^. CqHTaa, hxo 3xox Bonpoc xpe-- 
6yex npoBCASHHa b AaAbHeHUieM cneunaAbnoro HccAeAosaHHH, mm npHHH‘ 
AH ajih y odmee ajih o6eHX nocAeAOBaxeAbHocxeft 3HaqeHHe — 0?069-ai0’?*07„ 



O.ooo -0.S0P -1'OOe C “tSoo 

Phc. 47 


‘ B CBH3H c 9THM He6e3HHTepecHO BcnoMHHTb HaHfteHHyro B nocjieflHee Bpews' 
3 r r e H o M AHCKpexHocrb b nocjieftOBaTejibHOCTH (Cq, /.i) Kojiop-BKBHBajieHTU — adcojiiox- 
Hbie BBJiH'iHHbi [57], OAHaKO npHMeHeHHe pa6ox 3 r r e h a k HciojiKOBaHHio pHc. 47 mo- 
BC6X 6bixb ocyiuecxBJiCHO jiHiub nocjie AonojiHHxejibHoro cneKxpo^JOxoMexpHAecKoro ana — 
jiH3a cneKxpoB asesA, HafiAiOAaBmHXCH 3 r r e h o m. 
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nojiyveHHe BHeaiMocciJepHbix i^eeTOBbix SKBHBajieHioB 133 


-c KOTOpbiM H 6biJiH BbinojiHeHbi B HacTOHUieH pa6oTe penyKUHH sa H36Hpa- 
iTeJibiioe ocjiadjieHHe CBera b aTMOc(j3epe. 

CpaBiieHHe nojiyncHHoro SHa^ieHHH fl.nn y c HaflAeHHbiM nyreivi pacnexa 
'(cm. Bbiuie), noKasbiBaex aocTaxoxHo yAOBjiexBopHTejibHoe coraacHe. Pac- 
xoHineHHe nopHAKa 50 % mokct paccMaxpHBaxbCH kbk HesHaqHxeJibHoe, 
•yiHTbiBaH cxeMaxHqHOCTb npOBO/lHBmHxcB paccxeroB. 

OuenKy TOH norpeiuHocTH, Koxopyio Mo>KeT BHecxH HenocxaToqHo to'i- 
Hoe SHaveime y . nojiyxaeM h 3 cooTHomeHHH (77): 

Aco* - -c'o*= — Ay (c'o* — Co) (;?*)• 

Hs 3T0H 4>OpMyjIbI BH/IHM, BTO CCJIH HaOjIIOHaTb npOrpaMMHbie 3Be3flbI TOJIb- 
Ko OKOJio MepHflHaHa, TO oiuHOKa B y, He OTpasHBUiHCb Ha xopoiueii cxoflH- 
MOCTH nojiyxaeMbix BHeaxMoccJiepubix UBexoBbix SKBHBajie-HTOB, npHee/rex k 
H 3MeH6HHI0 UIHpOTbl UBeXOBOH CHCXeMbl, 3 THKHCe AaCT HCKOXOpblH XOA, 3aBH- 

CfliiiHH OT F{7^, a cneflOBaxeAbHo h ot 5. Thkhm oOpasoM h b stom cjiyqae 
«MepHAHaHHfaie.» naOjiioAeHHH xanx onacHocxb BHecemm CHcxeMaxHxecKHX 
ouihSok. 

ripn Ha6AK)AeHHH orpaHHxeHHoro cneKxpaAbHoro HHxepBajia paccMax- 
pHBaeMbte 3cJ)(t)eKXbi OyAyx cpaBHHxejibHo HesnaHHxejibHbi. Ho Bce me, npn 
SHaneHHHX (cj* — Co) AO 0'"5 h npn naSjitOAeHHH sbcba ao Asyx BOSAyui- 
■Hbix Macc, Ay He AOA>KHO npeBbimaxb ±0”*01, ecAH xpeOoBaxb xoxHOcxb 
eo BHeaTMOcc})epHbix UBexoBbix SKBHBaAeHxax xaKoro me nopHAKa. Ha ocho- 
'BaHHH iipoBeAeHHbix Bbime paccqexoB bhahm, hxo npeAnoAomeHHe o nocxo- 
HHCTBe 3na>ieHHH y HBAHexcH B Hamefi paSoxe no 3Be3AaM B8 — B9 eme ao- 
■AyCTHMblM, 

OopMyAa (77) noKaabiDaex, hto b KaxecxBe cxaHAapTHofi 3Be3Abi Han- 
'6oAee BbiroAHo 6paxb 3Be3Ay, HMeioiAyio c p e a h h ft usex aah HsyqaeMoft 
Tpynnu 3Be3A, nocKOJibKy npn 3tom yMeHbuiaexcH BAHHHHe ouihSkh b y. 

§ 9, TexHHKa pCAyKUHfi aa HaSHpaxeAbHoe ocAaSAenne CBexa b aeMHofi 

aTM0C({)epe 

OcxaHOBHMCH xenepb na xexHHKe peAyKunft aa naOnpaxeAbHoe ocAaOAe- 
HHe CBexa, ocymecxBAaeMbix no (JiopMyAan (1) h (18). 

CnniaeM HaBecxHbiMn anane-HHe y n BHeaTMOC(|)epHbift UBexoBoft 3 kbh- 
BaAeHx cxaHAapxHoft SBesAH Co^. Ha ocnoBannH naOAioAeHHft nocAeAneft 
HaxoAHM rpac))HK xoAa c})aKxopa naOnpaxeAbHoro ocAaOAeHHH «(?, c^) b xe- 
AeHHe HO'iH (pnc. 41). 

Z(ah MOMeHxa HaOAKaASHHH AaHHoft nporpaMMHoft aBeaAH CHHMaeM 
c rpa(J)HKa a{t, c ^) — snaneHne (|)aKxopa naOHpaxeAbHoro ocAa&AeHHH 
•«(/*» co)^ — cooxBexcxByioinee 3xoMy MOMenxy n nsexy cxanAapxHoft 3Be3Abi 
c«. B 3X0 3HaqeHHe hocOxoahmo bhccxh corAacHo cjjopMyAe (18) nonpasKy 
3a pasHOcxb UBexa aseaA (co* — co), nxoObi noAyqnxb aHaneHHe (j^aKxopa 
'HsOnpaxeAbHoro ocAaOAeHHH aah nporpaMMHoft SBesAH a(t^, co^): 

« (f*, Co*) = a (<*, Co) + y (co* — co) (79) 

* 3to b paBHoft Mepe MOHcex 6biTb h npeflBapHTejibHoe BHaxeHHe uBeioBoro skbh- 
BaaeHTa ciaHaapTHOH aseasbi c'q. TexHHKa peflyKpHH ocxaHercH h b btom cjiyxae xaKOM 
see caMOH. Tojibko nojiyMaxbCH 6y3,yT ne HCTHHHue anaxeHHa Cq*. a npHftjiHaceHHwe c'**. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



I 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


■ 


134 FflaBa TpeibH 

Ti cjienoBaTejibHo: 

TIo B npaeyio qacTb SToro BbipajKeriHH bxoaht BHeaTMOCcjjepHbifl UBeroBOH 
aivBHBajieHT nporpaMMHOH SBesAbi , onpeAeJieHHe KOTOporo h HBJiaeTCH 
Hamefi aaAaaeH. HoaTOMy npHxoAHTca hjih htth m 6 toaom nocjieAOBaxejibHbix 
npn6jiH>KeHHH H.nH >Ke HenocpeACTBenno pemaTb ypaBHeHHe (80 ) othoch- 
TeJibHO ca^ ’ nepBOM cjiyqae bhhochm cnaqajia HaSjiroAeHHbift UBeTOBott 
axBHBajieHT nporpaMMHoft BBesAbi £0 snaaeHHeM cjiaKTopa ocjiaOjieHHH 
coV HaftAeHHoe npH6jiH>KeHHOe SHaqeHHe 4^' Hcnojibsyeiw AJia Ha- 
xo>KAeHHa npHOjiHxteHHoro )Ke anaHeHaa «(/*, 4^) no c})opMyAe (79). C 3 thm 
BuaaeHHeM AeAaeM BTopoe npHOaHyKeHHe a naxoAHM hoboc SHaaenae c 
KOTopbiM onaTb HaxoAHM HOBoe npH6aH>KeHHe a(r*, • HpoAecc noBxo- 

jjaexcaAO xex nop, noxa nojiyaaiomeeca H-oe SHaaenae peAyKuaa 

Ar':) = «(?,,, 4:>)^(^%) 

HC; tlyAex ox.naaaxbca ox (m— 1 )-ro npa6.najKeHaa aa 0™001. OOhhho 6bi- 
Baer sncaae AOcxaxoanbiM ya(e xpexbe npa6Aa>KeHae. HpaMep noAyaeaaa 
r.aeaTMOcc[)epaoro asexoBoro aKBaBajieara 3xaM caocoOoM npasoAHxca aa- 

Bo BTopoa rpa(j)e npaBOAHMoa cxeMU Aanbi SHaaeaaa Aa<”^ aaxoAa- 
Mbie no 4)opMyAe; 

Aa(”)=Y(^o"’ — 

TAe 

AcW = -{a(r,,co)-f Aa(«))F(?J. 


nporp. 3B.: HD 144206 a' (r*, c'o) = 0”‘193 


F(i,) = 1.525 
JX&Ta: 20 “ 41 “ ; 16 . 09 ; 47 . 
CxaHA. 3b.: HD 222439 
c'o = — 0?609 


Aa« ==-l-0?021 
AaP) =-1-0.002 
AaP) = 0.000 


^(^,, r,)= - 0?344 
AcC) = —• 0^294 
AcP) = — 0.297 
= _ 0’?641 


rioJiyaatouiaeca npoMeatyxoaabie saaaeaaa f'o* h a(r*, 4»^) ae Bbinacbi- 
Baioxca. 

XlpyraM, no>KaAyH ooaee yAoOabiM, nyxeM aBAaexca aeaocpeAcxBeHBoe 
pemeaae yp. (80). 

CO* = c* (;(*, /*; — { a (/*, Co) -f Y (ro* — co) } F(^*) 

OTaocaxeAbBO co*: 

^o*=x(;5;*, Y){‘^*(^*> O— [«(/*. ro) — Y-^o] (®0' 


r) = 
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noJiy>^ieHHe BHeaTM0C(J)epHbix uiBeTOSbix SKBHBajienTOB 


1.35 


SnaHeHHH (|)yHKu,HH y) 3 aTa 6 yjiHpoBaHH aJia y— — 0™069 b t^ 6 jih- 

ue XXVIII B aaBHCHMOCTH ot Macc Bos/iyxa, . 

rionpaBKa y^o aBJiaeTca iiocToaHi-ioH ajih flaHHoro nepHOfla, B^yTpa 
KOTOpOrO Co nOCTOHHHO. 

Ta6jiHua XXVIII 



^ fe) I") 

F(^) 


1.0 

1.074 

1-5 

1 116 

l.I 

1.082 


1. 124 

1.2 

1.090 

1.7 

1-133 

1-3 

1.099 

1.8 

1. 142 

1.4 

1. 107 

1-9 

1.151 

1-5 

1.116 

2.0 

1.160 


ripHMep BbiMoca 33 aTMoc(l)epy stum cnoco6oM Toro >Ke Ha6.)iiofleHHH 
ZiaercH hh>K 6; ; 

riporp. 3b.:HD 144206 «’(?*• c;)= 0.193 c* (;/„ 0 = - 0^344 

f(^^) = 1.525 «'(/*) Co)— yc'o = 0. 151 co)—yc'o]/'’(^*)= “ 0^230 

Xla'ra: 20 “* 41 ” ; 16 . 09.47 y)= 1.117 — 0?574 

C'raHA. 3B.: HD 222431 c'o*= — 0.641 

c'^ = _ o .»»609 

3aKaHiinBaH Ha 3 tom HSJiojKeHHe mbtoahkh peAyKPHH ajieKTpoKOJiopH- 
MeipHHecKHX HadjiHDAeHHH aa HaSHpajejibHoe ocJia6jieHHe CBexa, nepexoAHM 
K paccMOTpenHK) Toro, khk sth peAyxUHH ocyiii,ecTBjifljiHCb b HacTOHUieH pa- 
6oTe. 

§ 10, yneT M36HpaTe,ubHoro ocjia6jieHH« CBexa b axMoc^epe, BbinoJiHeHHWH 

B HacxoaiueH paSoxe 

Mb! y>Ke yKa3biBa.nH buluc, mxo k HOBOMy MexoAy ynexa ocjiaOjieHHS 
CBCia B axMoc^iepe mm npHiujiH jiHuib oceHbio 1943 ro^a. XIo axoxo speMeHH 
iiaMH noc,iieAOBaxejibHO npHMeHHJiHCb pasjiHHHbie, pasoSpaHHbie Bbime Mexo- 
Abl, KOTOpbie OCXaBJIBJlHCb HO MCpC BbiaCHBBIUeHCH HX HeAOCXaXOHHOH 
}^AOB.xeTBOpHxejtbHocxH. Bee 3X0 BHecjio snaHHxeJibHyio neexpoxy b MexoAH- 
Ky ynexa ocJiaSAeHHH CBCxa Ha nepBOM axane HameH paOoxbi. no3xoMy chh- 
raeM neoOxoAHMbiM ocxaHOBHXbCsi saccb OoAee noApoOno na axoM ee sxane. 

B 1940 roAy, KOPAa eejiHCb npoOHbie HaOAiOAeHHH eme c cepe6peHOH 
oiiTHKoii, Mbi no.nb30BaAHCb MeroAOM B y r 3 — ocpeAHHH noAynaioiUHecH, 
isooGme roBopa AHiub npH6AH>KeiiHbie, sHanenHa BHeaxMoc(j)epHbix UBexoBbix 
-JKBHBaJieiiTOB CTaHAapXHblX 3Be3A A.«H C0C6AHHX HOHeH. B KaaecxBe cxaH- 
AapTHfalX 3Be3A 6bIJIH HCnOAb30BaHbI; 

■c And, <]; Per, (p Per, v Cyg, 57 Cjg- 

B 1941 roAy, nbixaHCb npHMenHXb «MexoA bhjikh», mm ySeAHJiHCb b He- 

yAOBJieXBOpHXeAbHOCXH AaBaeMOH HM XOHHOCXH npH HCnOAbSOBaHHH HBAO- 
craxoHHO Oojibuioro mrcjia HaOAioAeHHH. 
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FjiaBa TpeibH 


npeflBapHTejibHafl cHcieMa 1941 ro;ra Sujia nocTpoena cjiejnyioinHM o6- 
pasoM. Mbi npHHHjiH juiH BHeaTMOc(|)epHoro UBefoBoro SKBHBajieHTa cxan- 
ittapTHoft HD 15318 Get) SHaweHHe, nojiyqeHHOe juia hohh c nocTOHHHofi 
npoapawHocTbio (17X 1941 cm. pHc. 40), a hmchho co = — 1“200. C sthm 
SHaHCHHeM ObWH nojiyHCHbi UBCTOBbie SKBHBajieHTbi pHfla .apyrnx CTaH;iapT- 
Hbix, Ha6jiio.ziaBiiiHxc5i OAHOBpeMeHHo c HD 15318. HaSAeHHbie SHaHeHHH 
nosBOJiflJiH BbiHecTH 33 axMoc^cpy H ocTajibHHe CTaHa;apTHHe 3 Be 3 .zrH. He y^a- 
Jiocb CBH3aTb JiHuib ABC H3 HHx: HD 1 1 3797 ( 14 cv„) H HD 56221 (f64Aur). 
SHaqeHHH BHeaTMOC4)epHbIX UBeTOBWX SKBHBaJieHTOB 3THX 3Be3A 6bMH 

nOjiyqeHbi hs naOAioAeHHH 29. III. 1941 r., Koraa npo3paqHocTb dbiAa 
nocTOHHHa (jTHHHH B y T 3, onpeAejieHHbie no o6e cxopoHbi ox MepHAaaHa, 
COBnaJIH). HadAIOAGHKH 3XOfi HOqH 6bIJIH HCnOAb30BaHbI AJIH BMHOCa 64 
Aur H 14 £v„ KaK MexoAOM B y r 3, xax h o6o6meHHbiM mcxoaom C m a p x a. 

Peayjibxaxbi onpeAeJieHHfi co paccMaxpHsaeMbix cxaHAapxHbix aecsA 
(b CHcxeMe 1941 r.) npHseASHbi b xaOjiHue XXIX. 3xa xa6jiHu;a noKaabiBaex, 
Mxo BHeaxMoc(J)epHbie UBexoBbie sKBHBaAeHXbi, onpeAeABBiuneca no pasjinn-’ 
HbiM cxaHAapxHbiM 3Be3AaM, xopomo cxoahxch MesKay co6oh, nxo jaex yxa- 
saHHe Ha OAHopoAHocxb CHcxeMbi, noAyneHHOH co SBeaAaMH xAnd) vCyg, 
4 Lac, Get, v Her, HD 151133, h HD 173370. GxaHAapxHbie 14cv„ h 64 Aur 

Ta6jiHua XXIX 


x And=HD 222439 

yCyg = HD 199629 

n 0 Get 22.x — iTadi 

„ 27.x — 1 . 269 

, 16.XI — 1 . 247 

, 17.XI —1.246 

m , 

^0-^ i .256 

m 

± 0,011 

no g* Get 26,X — 1*^099 

» I7'XI —1.091 

no 4 Lac iS.VII — i . 097 

m . 

m 

±0.004 

HD 151133 

V Her = HD 144206 


**rTT ^ 

i.VII — 1 . 190 

(do HD 173370) 


no 4 Lac 30.V — i . 338 

DO V Cyg iS.YII — 1 . 32s 

fo=-i.33i 

±0.007 


4 Lac=HD 

212593 

HD 173370 

no Get 17.XI 

DO X And 31.VIII 


no V Her 22.Vn 
. 24.VII 

m - 

— I , 267 
— I . 28^ 

— 1,168 
m 

±0 , 005 

Byra 

nocT. 

npo3p. 2.VII 

—1 . 272 

ro 

C6=— I . 274 - 
±0 . 009 
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noJiyqeHHe BHeaTMoc(|)epHHX ciBeTOBbix SKBHBajienTOB 137 

ripoAOJiaceHHe Ta6;iHUbi XXIX 


14 cv« = HD 1 13797 64 Aut=HD 56221 


ttl 

McToa Cuapia 29.III — i . 167 

MeroA Ciiapia 29.III 

m 

— 0 . 749 

Byi 9 

Byra 

m 

^nocT. nposp. „ —1.178 

nocT. npoap. „ 

0 

1 

m 


m 

C„= — I . 172 

^0 = 

— 0.753 

±0 . 006 


±0 . 004 

6hah HenocpeACXBeHHo npHBHsaHH 

K ApyrHM cxaHAapxHHM 

H MOrjIH 


n 03 T 0 My AaTb necKojibKo OTjinqHyio cHcxeMy. KaK mh yBHAHM HH>Ke, sto 
flpennojioJKeHHe OKaaaJiocb cnpaBeAJiHBbiM. 

8. XII. 1941 6 biJia nponsBeseHa MHCTKa Bepitaji, npHTOM raaBHoe napa- 
■SojiH'iecKoe aepKajio 6 biJio npoMbiro KpenKofi asoTHoft khcjiotoh, Koropan, 
KaK BbiHCHH.iiocb nosAHee, He 6 biJia SesyKopHSHeHHO XHMHqecKH hhctoh. 
riocAe npoMbiBKH Mbi o 6 Hapy>KHJiH onpeAeJieHHoe no>KejiTeHHe Hamefi cHcxe- 
Hbi Ha BejiHHHHy nopHAKa 0 “ 1 . 3 to 6 biJio cpaay saMexHO no noJKejixeHHio 
HenocpBACTBeHHO HadjiroAaBuiHxcH uBexoBbix sKBHBajieHTOB c(:j, /). ripH- 

MeneHHe iweTOAa C m a p t a k CTanAapTHbiM sBesAaivi; HD 15318 = g^Ceti 
JR HOBOH, BBeACHHOH B 3 TO BpeMfl, CTailAapTHOH HD 38899 AajIO CJieAyK)UJ,He 
.peayAbTaTbi: 

HD 15318: co= — 1’!‘092 
HD 38899: = — l’”l40 

nojiyqeHHoe HOBoe SHaneHne aah co HD 15318 (BMecTO — 1”*200 

liOATBepAiMO peaAbHOCTb noKpacHeHHfi cHCTeMw. 

B 1942 r. MH ycTaHOBHJiH cJieAyiomHH, OKOHnaTeAbHbiii chhcok cxan- 

AapTHHx 3 Be 3 A, KOTOpbiH HcnoAbsoBaACH HaMH B ABJibHefluieM (xa 6 AHua 
;XXX). OcHOBHbie cxaHAapxHbie oxMeneHbi SBeaAOHKOfl. 


TafijiHua XXX 


HD 

06o3HaMe- 

HHe 

a 1900 

8 1900 

m 

Cne'KTp 

r(XllI) 

*'0 

15318 

P Get 

2'i 22“ 8 

+ 8° i' 

m 

4.3 

59 

m 

— 0 . 721 

38899* 

134 Tau 

5 43.9 

4-12 37 

4.9 

|9 

—0.754 

98664* 

a Leo 

II 16.0 

4 - 6 35 

4. t 

89 

— 0 . 728 

144206* 

V Her 

15 59-6 

+ 46 19 

4.6 

B9 

— 0 .838 

1Q962Q 

V Cyg 

20 53-4 

4-40 47 

4.0 

B9 

— 0 . 644 

222439* 

And 

23 35-5 

4-43 47 

4-3 

B9 

— 0 . 790 


TaSAHna XXX noHcneHHH ne xpedyex. Otmcthm tojibko, hto b noc.xeA- 
Heft rpa(j)e npHBeAeHbi SHaneHEH BHeaTMoccj)epHbix uBexoBbix sKBHBajieuxoB 
B CHCxeMe «XIII», nojiynenHOH c (|)oxo3jieMeHxoM 03JI-2 npn npHMeneHHH 
OKOHHaxejibHO npHHHXoro HaMH MexoAa ynexa axMoc4)epHoro ocjiadjieHHH. 
Dry CHCxeMy mh hphhhah aa ocHOBHyio (cm. cjieAyK)m,yio rjiasy). 

C 8. XII. 1941 r. HO 1. IX. 1943 roAa mh BeJiH onpeAeji&HHH UBexoBHX 
SKBHBajieHxoB cxaHAapxHHX 3Be3A, npHMeHHH ododmeHHHH MexoA C M a p- 
T a H MexoA B y r 3. HocjieAHHft — xojibKO b xex cjiynanx, KoxAa npoapan- 
HocTb OKasbiBajiacb coBepuieHHO hocxohhhoh. SnaneKHa BHeaxMOC(J)epHHX 
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^ r ji a B a xpeTbH 

UBeXOBHX SKBHBajieHTOB cfaHflapTHbIX 3Be3;i. C KOTOPHMH OCVmeCTBJIHJICSr 
BbiHoc nporpaMMHbix 3Be3A, npHBe;ieHbi b TaSjiHpe XXXII. ^ 

C 18 no 29. VIII. 1943 npoBOflnjiocb nccnewBaHne cneKToajihKoif 
4)OT03jieMeHTa 03JI-I, bo BpeiWH KOToporo oh o6H%yjKH,a 

Ht.CTa6..IJIbHOCTb KaK B OTHOIUeHHH UBeTOBOfi CHCXeMbl, XaK H 06meH qVBCXBH- 

1?9S™HD SsTr : vm cxaH,^pxHbr HD 

c?exa. ^ npHMeHHJicn y*e hobbih Mexofl ynexa oc- 

ci)OT03jieMeHx 03JI-1 6brji chhx h nocxaBjien hobbih 
BKeaxMoccliepHbie UBexoBbie 3KBHBaji6HXbi cxan^apxHbix SBesa on- 
peaeaMHCb c 3xoro BpeiweHH HcxaioqHxeabHO no noBxopHUM Ha6jnoflefiHnM 
nporpaMMHbix SBCSA MCXOAOM BbipaBHHBaHHH PBeXOBbIX BKBHBaaeHtOB; 
Aan HD 222439 oh OKasajica pasHbiM — 0!»790 C 1. IX. 1943 no 1. XH 

‘^^™;Jii'30Bajiacb 3xa cxaHflapxnaa; cxaHaapxHaH HD 38899 c 4 X 

™ npHMeHHaacb khk 

9^)j 64, xaK H HD 144206. C 21. V. 1944 — xojibko noc.iie.ziHHa ' 

HepHOA Ha6aiOfleHHH c 1. IX. 1943 no 12. II. 1944, bo speMH Koxoporo 
■iiBexoBan cHcxeMa 6bma coBepmenno nocxoHHHa, dbia HcnoabsoBan aan 
nocxpoeHHH ochobhoh, (j)yH.aaMeHxajibHOH cHcxeMu narn'ero Kaxa.nora no 
HOBOMy MeXOfly BbipaBHHBaHHH BHeaXMOCljiepHbIX HBeXOBblX 3KBHBaaeHXpB. 

Bee ocxaabHbie, khk npeAtwyiUHe, xax h nocjieziyiomHe nepHOflbi dbuin 
npHBe/ieHbi k axoMy ocHOBHOMy nepH0.ay Hamero Kaxaaora. 

HocKOJibKy B ocHOBHOM nepHo.ne HcnoabsoBajiHCb necKoabKO cxaHflapx- 
Hbix 3Be3;(, xo npe^exanaHao HHxepec nocMoxpexb HacmnbKo xopomo exo- 
aflxcH o,HHH H xe >Ke nadaiofleHHH, ho BbineceHHbie no paaannHbiM cxaaaapx- 
HblM 3Be3.HaM. 

OceHbK) 1943 ro.ua b xenenHe OKXHdpH-HOHdpn mm HMean qexbipe hqhh, 
Kor^a pn.a 3Be3A Mor dbixb BbiHecen kbk c HD 38899, xax h c HD 222439 
PeayabxaxM axoro BbiHoca npHEe^eHM b xadanue XXXI. 

ZlaHHan xadanua noKasMBaex, nxo pasHoexH Mexifly UBexoBbiMH 3 kbh- 
BaaenxaMH, BbiHeceHHbiMH c pasaHHHMMH cfaHAapxHUMH SBes^aMH, xak 
Maabi, qxo saecb Hex HHKaKoft HaflodnoexH npoBOflHTb xaKHe ando peayK- 
UHii. HuxepecHo oxMexHXb HaaHHHe Hedoabmnx CHCxeMaxHnecKHx paaHocxeft 
Mex<fly paaaHHHbiMH ahhmh, Koxopbie noBHAHMOMy npuxoAHxcn oxhbcxh sa 
cnex HedoabuiHX cjiaioKxyanHH UBexa cxaHAapxHbix ssesfl. Tadaripa XXXI 
,naex npe,ncxaBaeHHe o xex ocxaxoqnbix norpeiuHocxHX, Koxopbie mojkho ox- 
iiecxH K nocaepnefi npHHHHe. 

E xoM caynae, Korpa mm HMeeM nadaiopeHHH, Koxopbie Moryx dbixb 
oaHOBpeMeuHo BbiHeceHM no odeHM cxaHpapxHbiM SBespaM, npHneM aasr 
■opHOH H3 HHx Mbi 3Ha6M xoHHoe SHaicHHe co\t a flpyraH oxHroipeHa hcko- 
xopoH oujHdKoft Aro2, naM HensBeexHoft, mm Bcerpa MOxceM npHseexH Bce 
HadaiopeHHH k CHcxeMe nepBofi exanpapraoH. 

Hyexb HMeeM Hadaropenne ophoh h xoh are SBesAM, ho BbiHecePHOH no 
AByM cxaiiAapxHMM. CoraacHO (60) HMeeM, BcnoMnnan, nxo nocpoJibKy' 
iVcoi = 0, xo 


c'S=ro* 

£'?) = £n. — 


«'o.=ro* — 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


noflyqeniie BHeaxMoc^epiibix i^aeTOBbix 
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5epa pasHOCTb, jiMeew o'^ieoHAHo; 

KivieH pHA noAo6Hbix ypaeneHUH, HaflAeM Acoa h, CAeAOBaxejibHO, cmo/kcm' 
npHBecTH Bce HaSAiOAenHA, BbinojmeHHbie co BTopoft CTaHAapTHofi, k hcthh- 
Hofi cHCTeiwe -- nepBoft. 3 to cymecTBemro b xex CAynanx, KorAa ocHOBHan 
ciaHAapTHafl sBesAa He MO>KeT dbiTb HcnoAbBOBana b TencHHe bcbh hohh h 
'TipHXOAHTCH BBOAHTb euj,e oAHy AonoAHHTeAfaHyio craAapTHyio. 

BbHAV TOrO, HTO HaUIH HaSjUOAeHIia BbinOJIHHAHCb C AByMfl CJ)0TO9AeMeH- 
TAMH, AaBaEiuHMH pasjiHMHbie ABexoBbie cHcxeMfai, a xaRAie BBHAy Toro, hxo 
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rjiasa TpeTbH 

cHCTCMa npeTepncBajia HSMeHeHHH h no flpyrHH npann- 
na-ifinnv ^pKaji, pasjiHnHbie nojioJKCHHH (|)0TO3JieMeHTa nocne 

paaeopKH H ™cTKH (JjoTOMerpa, a xaK^Ke BBHfly He^S^^TaTonHoft nafleSo 

CXaHSnLT BHeaTMOC(})epHbIX PBeTOBblX SKBHBajieiiTOB 

CTaHAapTHHx 3Be3A MeTOAaMH CiMapra h Byra Mbi nojivqajiH naa 

"STb p=eT4r;.f "P”PaMM»S 
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rjIABA'qETBEPTAfl 

nPHBEZlEHHE BHEATMOCOEPHbIX LfBETOBblX 3KBHBAJIEH- 
TOB K O/fHOPI CHCTEME 

§ I. OCHOBHbie COOTHOlUeHHfl 

Bnojuie saKOHHO noJiararb, qTO BH6aTMOc{|)epHbie 4)0T03JieKTpHiieCKHe- 
PBeTOBbie SKBHBajieHTbi oSpaayiOT nAea,nbHyio 4)OTOMeTpHiiecKyio cHCTeMy 
[112], TfeflcTBHTejibHo, 3c{)cj)eKT nypKHHbe y (})0T03JTeMeHT0B OTcyxcTByeT. 
B xopouiHX cjjoTOSJieJvreHTax co6jiroiiaeTC5i CTporaa nponopuHonaJibHOCTb 
C{)OTOTOKa ;ieHCTByiOIII,HM CBeiOBblM nOrOKaM. ypaBHCHHe apKOCTH, BHOCHMOe 
ycHJiHTejicM (rji. 1, § 3 ), jih 6 o jicxcht aa npeaejiaMH ToqHOCTH HSMepeHHfi, 
■iIhCo MO>KeT JierKo y^HTbisaTbCH. OosTOMy OTcyTCTByex h ou]H6Ka uiKaJibr. 
CneflOBaxejibHo, cooxHomenHe Me>KAy AByMa hcxhhhhmh BHeaxMOC^epHbi- 
MH PBeXOBbIMH SKBHBajieHXaMH OflHOft H XOH >Ke 3Be3flbI A-HH AOCXaTOBHO 
6 jih 3 Khx HBcxoBbix CHCxeM (oxBaxbiBaK)uj,Hx, npaKXHnecKH, oflHy H xy >Ke 
o6jiacxb cneKxpa) 6yfl,ex Bbipaxcaxbca cJieii,yK)iii,eH (})opMyjioH: 

= 4? +«+ /4'i = « + Ml' 

xAe, cjieAOBaxejTbHo, ■ (1) 

p—l ■]- f 

HarlAeM cooxHomeHHe Mex<Ay BHeaxMOc4)epHHMH UBexoBWMH SKBHBa- 
•AQHxaMH HeKoxopoft 3Be3Abr, noAyqeHHbiMH b AByx paBAHqHbix cHcxeHax. 

npeAnojio>KHM, qxo o 6 e sxh CHCxeMM (Koxopbie mm o6o3HaqHH [1 ] h 
[ 2] ) 6 hah noAyaeHH c paaAHaHbiMH c{)oxo3JieMeHxaMH h paaAHqnbiMH a<e 

CXaHAapXHblMH 3Be3AaMH, BHeaXMOc4)epHbie UBeXOBbie SKBHBajieHXH KOXO- 
pux oxHromeHM omn 6 KaMH h TorAa AJia oahoA h xofi x<e 

3Be3Abi SyAeM HMexb, yqHxbiBaa (I) h ( 61 ) [fa. Ill, § 7], CAeAyiom,He 3Ha- 
qeHHH BHfieceHHbix sa axMoc(J)epy usexoBbix aKBHBaAenxoB; 

= 41 ’ + « 4 - Mol — 

oxKyAa: 

Afo*' ■= 41'— = « + Mo* — (2) 

3xa (jjopMyAa h Aaex hckomob cooxHomeHne. 

HMea AocxaxoBHOe mhcao o6mHX 3Be3A Ha6AiOAeHHbix kbk b oahoh, xaK 
H b ApyroH CHcxeMax, Mox<eM odpaaoBaxb psA ycAOBHHx ypaBHeHHH (2), 
pemaa Koxopbie HafiAeM Bce HeHSBecxHbie n, h pAM* a cabaobb- 

xeAbHo, coxAacHO (1) pH Acp. HeodxoAHMbiM ycAOBHeM HBAaexca, qxodbi rj 
dblAH AOCXaXOqHO paSAHAHH. 

BoAbUioe 3HaqeHHe c{)opMyAbi (2) saKAioqaexca b xom, mxo hombmo 
odecneqenHH BaaHMHofl pcAyKHHH cHcxeM (1 ) h ( 2) , 3xa t})opHyAa Aaex 
B03MOJKHocxb, onpeAeAHB nonpasKH A4^' AM> nocxpoHXb OKOHAaxeAbHMe 
(J)yHAaMeHxaAbHHe CHcxeMbi (l)H( 2 ).npH 3 xom nepexoa k u,Be- 
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142 rjiasa aeTsepTaH 


TOBHM SKBHBajieHTaM B 3THX CHCTeMaX OT CHCTCM (i)' 
H (2) OCymeCTB.IIHeTCa npOCXeHlUHM BblMHCJIHTeJIbHHM 
nyTeM no (|)opMyjiaM: 

= • /=1, 2, 

G e 3 K a K o fi-ji h 6 o nepepaGoTKn naGjiiOAaTejibHoro Ma- 
T e p H a ji a. 

CjieayeT xaKJKe ocoGo no;iqepKHyxb, qxo, khk noKaabisaex (2), npHMe- 
nenne npocxoft pevayKUHOHHon (|)opMyjibi ( I ) bosmoxcho jihuib (})yH- 

flaMenxajibHbix chcxcm. /Ijih cncxeiw ne BbmepeHHbix, b CMbicJie 
OTcyTCXBim CHCxeMaxnqecKHx oibhGok, no,Xb30BaHHe axofi (JjopMyjiofi nesa- 
KOHHO H ona flOJiJKHa 6bixb aaMenena, b cjiynae npHMeHeHHSi M6X0;[ra cxaHAap- 
XHblX 3863/1, (j)OpMyjIOH (2) H.fIH ^JOpMyjIOH! 

F if ) ) (3) 

B cjiyqae HcnojibSOBaHHa cpeannx cj/aKxopoB ocjiaGjieHHsr CBexa h Ha6JIK);^e- 
HHH OKOjio Mepn/iHaHa (cm. rji. Ill, § 4). K cojKajieHHio na 3xo oGcroaTeJib- 
CXBO AO CHX nop He oGpamaJIOCb AOJDKHOXO BHHMaHHH. 

4iaH6o.(iee Ba*HbiM qacxHbiM cjiynaeM cj/opMyAbi (2) HBJiHexcH tot, kot- 
Aa OAHa H3 cHCTeM, HanpwMep (1) — cjjynAaMeHxaAbHaa, t. e. = 0 h, 
c.xeAOBaTeJibHO, = 4*- B 3 tom c.nyqae (jjopMyAa (2) npHHHMaoT oneHb 
npocTOH bha: 

= pfl + pAfY) ( 4 ) 

§ 2. PasAHHHbie nepHOAW Ha6.iiioAeHHH n hx peAyKUHn k ochobhoh, 4>y«Aa- 

MeHTaAbHOii CHCTCMe 

/Iab npHBeAeHHfl Bcex nauinx Ha6AiOA6HHH k OAHoft CHCTCMe mh boc- 
no,)Xb30BaAHCb ^'OpMy.noft (4), npHHHB sa ocHOBHyio CHCTeMy — ■ 4>yHAaM'eH- 
Ta,)XbH3'io cHcxeMy occhh 1943 roAa. KaK mh 3HaeM, 3Ta cncxeMa 6biAa noAy- 
nena c (toxosAeMeHTOM 03JI-2 npn homoiah H3AO>KeHHoro Bume MexoAa 
yqexa HSoHpaTeJibHoro ocAaGAeHHH CBexa BHpaBHHBaHHeM BHeaxMoc^ep- 
flblX UBCTOBblX SKBHBaAeHTOB 3Be3A. 

B npeAHAymeft TAase mh yKasbmaAH, qxo snaAeHHH BHeaTMOc4)epHHX 
UBeXOBblX SKBHBaACHTOB npOXpaMMHHX 3Be3A, HaGAJOAaBUIHXCH B paBAHqHbie' 
nepnoAH, kbk npaBHAo, cHCTeMaxnqecKH pasAHqaioxCH Me>KAy coGoft. Hctoh- 
HHKaMH 3THX paCXOJKAeHHH HBAHIOTCH, KaK OUIhGkH B npHHHTHX 
-BneaTMOccpepHbix HBexoBbix SKBHBaAeHxax cxaHAapTHbix sbcsa, tbk 
Gbixb MO>KeT, H peaAbHbie HSMeHeHHH UBeTOBoii cHCTeMH. Mbi yjKe OTMeqaAH 
ABe B03Mox<Hbie npHqHHH nocAeAHHx. 3 to — HSMeneHHe cneKTpaAbHoft ot- 
pa?KaTeAfaHOH cnocodnocTH TAaBHoro sepxaAa nocAe ero npoMHBKH asoTHofi 
KHCAOTOH H BAHHHHe B03M0H<H0H HCpaBHOMepHOCTH CneKTpaAbHOH qyBCTBH- 
xeAbHocTH no noBepxHocTH (|*0T03AeMeHTa npH nepecTaHOBKax nocAeAHsro. 
MbI He rOBOpHM, KOHeqHO, O CHAbHefilUHX H3M6HeHHflX HsGnpaTeAbHHx 
CBoftcTB arinapaxypH, HMeBuiHX mbcto b 1940 roAy Hs-sa cxapeHHH cepeG- 
peHHx sepKaA pe4)AeKTopa, KOTopne TOXAa em,e He Ghah aAioMHHHpoBaHH. 
IleAbSH a priori oxpHuaTb h bo 3 mojkhocth HeGoAbuioro cesoHHoro xoAa ab 6 - 
tobOh CHCTeMH 3a cqeT TeMnepaTypHOH aaBHCHMOCTH cneKxpaAbHbfi npo3- 
paqHOCTH CBCTOCpHAhTpOB. IHo 3T0T eCAH OH H CyiAeCTByeT, nOBHAH- 
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ripHBefleHHe BHeaTM0C(|)epHbix itBeTOBWx aKBHBaJieHxoB k o^hoh cHcxeMe 143 

MOMy cdBepmeHHO HesHa^HTeJieH. Mm He iiMejiH no chx nop bosmoikhocth 
npoBecTH cneuHajibHoe HccjieAOBaHHe ^aHHoro 3(J)c})eKTa. B cbhsh c 3thm 
cireayeT OTMexHTb, hto nama ocHOBHaa cjjyHnaMeHTajibHaH cHCTeiwa, oxBaxbi 
BafdiiiaH oceHb-3HMy 1943/44 r., He noKasbiBaeT HHKaKHx cjienoB cesoHHoro 
xoAa. 

OOMHMO nepeHHCJieHHbIX npHHHH OCXaeTCH XaKJKe BJIHHHHe HeyHHTbl- 
•BaBuierocH HaMH 3(J)(J)eKxa C> o p 6 c a, Ha hxo mm yjKe neoAHOKpaxHO yua- 
SblBajlH. 

B xadJiHue XXXII npHBeneHH CBeAerma o Bcex nepHo^ax, na KOxopMe 
MbLXH pasdHXM HaiuH HadjiiOAeHHH. B nepBOH rpa(J)e AaexcH npHHHXoe naMH 
k oPosiiaHeuHe ASHHoro nepHOAa h cooxBexcTByiomeH 6My cHcxeMH. B nex- 

BepxoH rpa(|)e — BHeaxMOccpepHbiS UBexoBOH aKBHBaAenT cxaHAapxHOH aaes- 
Abi, npHHHXHH npH oopadoxKe AaHHoro nepHOAa; (sHaneHUH UBexoBbix skbh- 
BaaeuxoB b CHCxeMe «XIII» npHBeAeHH ajih ochobhhx cxaHAapxHbix SBesA 
B xadAHue XXX; fa. Ill, § 10). SHaHeHHe nocjieAHHX rpex rpa(|) fiyAex pac- 
CMOxpeHO nosAHee. 
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0.019 lo.o (31) 

0.018 lo.o (32) 

0,026 2.5 (33) 
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ZfjiH o6ecneq6HHH Ha^excHoft peflyK^HH k ochobhoS cHCTene, HeoSxoflH- 
■MO HMeXb flOCTaXOMHOe XHCJIO o6mHX 3Be3;i, Ha6jIK)AaBIUHXCH KaK B 3TOfi, 
Tax H B peayuHpyeMOH cHcreMax. Hs nepnoAOB 6ojiee paHHHx, bbm Xllf^ 
3 TOMy ycjiOBHio yAOBjieTBopjiJiH TOJibKO cjieAyiomHe nepHOAbi: III, VII, VIII 
'H IX, AaBiuHe no 48, 51, 54 h 55 ypaBHennH (4), cooTBecTBenno. Bee sth 
nepnoAbi othocbtch k jiothhm, oc6Hhhm h shmhhm MecHiiaM. 3 to ookhtho, 
nocKOjibKy SBesAbi cncxeMbi XIII nadjiioAaJiHCb, b ochobhom, jirniib oceHbio 
■1943 roAa. HcKjnonnTeAbHo He6jiaronpHHTHaH ajih Ha6jiK)AeHHft 3HMa 
1943/44 r. ne nosBOjinjia nojiyqHXb Heo6xoAHMbie Aannae ajih peAyKnHH 
ocrajibHbix nepnoAOB (npeAuiecTByioinHx XIII-My). 

PeuicHHe M6TOAOM HaHMeHbiiiHX KBaAparoB ycJiOBHWx ypaBHeHHfl (4) 
Axa yKasanbix Bbime chct6m III, VII, VIII h IX AaAo cJiCAyiomiie pe- 
ayjibTaTbi: 


III — 

XIII 


til - 

= 0.356 

-1- 

0.932 

tC'ii) 

-f- 

m 

0 . 032 

( 5 > 




±0 . 

031 

± 

0.029 


±0 . 

009 

vn — 

XIII 


= 0 . 

278 

-f 

0.956 

-(all) 

0« 

+ 

0 . 

047 

(6). 




±0 . 

040 

± 

0.03 s 


±0. 

oil 

vni- 

XIII 

,,x.n) 

= 0 . 

247 

+ 

0.949 

AVI 1 .)+ 

0 . 

060 

( 7 )' 




±0 . 

. 026 

± 

0.026 



±0. 

010 

IX - 

XIII 

AXIII) 

0* 

= 0 . 

■ 241; 

4 - 

0.946 

4 ^^ 

Oi|. 

+ 

0 , 

078 

f8V 




drO . 

. 016 

± 

0.017 



±0. 

009 



B 3THX 4)opMyAax noA ananeHHHMH K034>(J)HnH6HT0B noAnneaHM hx 
cpsAHne oiiih 6 kh, KOTOpwe BecbMa BnanHTejibHbi h Aa>Ke CTasaT noA com- 
Henne peajibHocxb paaJinnHH K 034 )(|)HUHeHX 0 B ajih pasHbix nepnoAOB (xpoMe 
nepHOAa III, o peaAbHOM oxahhhh UBexoBOH CHCxeMbi Koxoporo mh yjKe ro- 
,'BopHAH Bbime) . Mbi He nocHHxajiH, xeM He Menee, Heo 6 xoAHMbiM ocpeAHaxb Ka- 
KHM-AH 6 o 06 pa 30 M 3 XH K 03 ({) 4 )HUHeHXbI H npHMeHHAH AJlfl peAyKAHfi Heno- 
cpeAcxBeHHo noAvneHHbie (jjopMVAw ( 5 ) — ( 8 ). FIojibsyHCb 3 xhmh ijjopMyAa- 
MH, Mbi npHBeAH K cHcxeMe (XIIIo) Bce Ha 6 AioAeHHH cHcxeM III, VII, Vlir 
H IX. TTojiyqeHHafl cHcxeMa, o 6 'beAHHHK)maH Kax ocHOBHyx) XIII, xax h pe- 
AyuHpoBanHbie X nefl neoeuHCAeHHbie Bbime CHcxeMbi, 6 biAa oSoananeHa xax 
XIIIi- 

C 3xoft oe-beAHHennoH cHcxeMoA HMexH Aoexaxonnoe hhcao odmnx SBeaA 
cHcxeMbi IV (39 3Be3A) hVI (61 asesAa) . PemeHHe ycAOBHbix ypaBHeHHflBH- 
Aa ( 4 ) Aa.iio cAeAyioiUHe peAyxuHOHHbie (JjopMyAu: 


IV - XlUt 4x111, )=o’"349 + 0.988 4 '*^) + O.OI4», ( 9 > 

VI — XIIIi + 0.970 -I- 0.03 i»j (VI) ( 10 ) 


ZIah nepHOAOB V h X hhcao asesA, o6m;Hx c chcxomoh XIII j, Shao 
Aocxaxoquo aah HeaaBHCHMoro noAyqeHHH cooxBexcxByromHX peAyxuHOHHbix 
ijiopMyA. ZIah 3XHX nepHOAOB He Shao, OAnaxo, HHxaxHX ocHOBaHHH npcA- 
noAaraxb, qxo hx uBexoBbie cHcxeMw oxAHqaioxcH ox chcxom IV h IX, coot- 
BexcxBeiiHo. ZleflcxBHxeAbHO, npH nepexoAe ox nocAeAHHx cHcxeM IV x V m 
ox IX X X (JioxoaAeMeHX He MeHHACH h sepxaAa He npoqnmaAHCb. B axoitr 
CAyqae ciicxeMaxHqecxaa pasHoexb nsexoBbix sxBHBaAenxoB CHCxeM IV — V 
It IX — X MOK 6 X B 03 HHXHyXb, B OCHOBHOM, 33 CqeX 0 mH 60 X B npHHHXHX IlBCi- 
TOBbix 3XBHBaAeHxax pasAHqHbix cxaHAapxHbix 3Be3A, npHMeHHBmnxca B xe- 
qcHHe 3XHX nepHOAOB. 
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IIpHBeAeHHe BHeaTMoc(|)epH bix JUBeioBbix BKBHBaJieHTOB k oflHoii CHcieMe 145 

noKa>KeM, VTO ecjiH naiw HSBecTHa HCTHHHan pasHocTb BHeaTMOC(j)ep- 
<HbIX BBeTOBblX 3KBHBaJieHT0B CTaHflapTHMX, H eCJIH I^BCTOBaH CHCTeMa Heus- 
Menna, TO MOXKHO, HBMeHHB ;^OJIX^HbIM o6pa30M K03(|)(|)HItHeHT nOGJIBOTerO 

OTerra cj)opMyjibi (4), nojibsoBaTbCH pe;^yK^HOHHOH ({)opMyjiOH, BbiBeASHHOH 

flpyroft cxaHAapTHoft sBesAbi, 

riyCTb B COOTBeTCTBHH C COOTHOIlI6HHeM (4) HMeCM peAyKEtHOHHyK) (J)Op- 
Myjiy (cooTBexcTBytomyio 1-My nepHo;;y) Ha6JIlo;^eHHf^, Bbino,iiHeHHbix c 
HeKOxopoH cxaHflapxHOH 3Be3AOH (o6o3HaqaeMOH hhackcom 1): 

cf f ") = « -f pcf -I- (1 1 ) 

r^s o6o3HaqaeT uBexoBofi 3KBHBa.TieHx nporpaMMHoS SBesAW, BUHeceH- 

Hbift CO 3HaqeHHeM c'// cxaHAapxHOH, oxjiHqafoipHMca Ha Acifj ox ee hcthh- 
Horo 3HaqeHHH c'il 

riycxb Aajiee HMeeivi HadjiioAeHHH bbcsa, BWHeceHHbix c Apyroft (2 -oh)], 
cxaHAapxHoft — c npH6jiH}KeHHbrM 3Haqe-HHeM ee BHeaxMOC(})epHoro UBexo- 
Boro oKBHBajieHxa: 4o' = 4*2 — ^4*^ KpoMe xoro cqHxaeiw HSBecxHoft 


cW' = AP. 


paSHOCTb HCXHHHbIX 3Haqe«HH 


4V-4? = A4’=- (12) 

OqeBHAHO, qxo 

= M 4- M‘? + , (13) 

npHMeHHH xoJKAecxBeHHoe npeo6pa30BaHHe: 

A 4 ‘^= 42 >- 4 r=( 4 ^- 4 V)-f(cS- 4 iO-( 4 ^'- 4 n=A 4 ' 2 +A 4 ? 2 -A.«,' (i 4 ) 

TAB qepea mh o6o3i-iaqHJiH pasHocxb 4‘2'~4i'> no^yqaeM HCKOMyio 
peAyKUHOHHyio cjjopMyjiy a^i« Ha6;iiOAeHHfi BbiHeceHHHx co Bxopoft cxaH- 
AapxHoii: 

/„?=•« + p + (Acg - (15) 

CpaBHHBaa sxy (})opMyjiy c (11) bhahm, qxo npH nepexoA© k Apyrofi cxan- 
AapxHoli 3Be3Ae (b npcAeJiax xofl me UBexoBoft CHCxeMbi) HeofixoAHMO b 
‘T pexbeM qABHe (|). (11) AoSaBHXb k pasHocxH Bbipamenne A41 — A(:„l*2’ = 

“ ( 4 ^ - 4 * 2 ) -( 4 * 2 '- 4 *?') • 

HcnoAbsya snaqeHHH co cxaHAapxHbix 3Be3A, nojiyqeHHwe b cHcxeivie 
XI III, 4’opMyjiy (15) H peAyKpuoHHbie $opMyjibi (9) h (8) aah nepHOAOB 
IV H IX, HaxoAHM cJieAyioipHe (})opMyjibi abh V h X. 

V-XIIIiCT. HD 98664 4 *“^ = 0^349 -1-0.988 c(Y>-o”“o39 2jW (25^ 

CT. HD 144206 4 ’'“^ = 0^349 -I- 0.988 c — 0^040 ( 17 ) 

X—XIlIi CT. HD 23324 4 ''i,“l = o?245 + 0.946 r +o™o88 ( 18 ) 

CT. HD 98664 4 ™'^ = o?245 + 0.949 o™o28 9j''^^ ( 19 ) 

06'beAHHeHHe Bcex Ha6jiioAeHHH abh paccMoxpeHHbix nepHOAOB, bkjijo- 
qaa h peAyuHpOBaHHbie no hogjicakhm cpopMyjiaM, o6pa30BaJio ocHOBHyi© 
CHcieMy Hamero KaTa,nora, oxBaxhiBaroinyio yme Bce cesoHbi. K btoh CHCxe- 
Me «XIII» MOJKHO 6bijio npHBHsaxb Bce ocxaBuiHecH nepHOAbi h, b nepsyio 
oqepeAb, XI, XIV h II. /(jih nepBwx Asyx nojiyqnjiHCb cjieAyiorAHe (|)opMyAbi:i 
XI -XIII CT. HD 144206 :..o?29i + o.96o - o®oi39/(’‘^ ) ( 20 ) 

XIV -XIII CT. HD 98664 4 "“^ = -o"‘oi4+i.ooo 4 * - o ' 0482?^“^ ( 2 ]) 

CT. HD 144206 4 V"^ = -o™oi4-f-i.ooo 4 ^V„o’o449,I=‘^''1 ( 22 ) 

10. iSsboraBBoU 4U(5)6)mo3ql>' ooftlgftg. 60 ^ 8 ™., X 2 14 
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j4g PjiaBa HCTBepTaH 

nocjieAHH,e ABe peAyKUHOHHbie (J)opHyflbi (21) h (22)' othochtch k ne- 
pHOAy. nojiyqcHHOMy BecHoii 1944 r. c (|)0T03Ji6MeHT0M 03JI-2 npn npHMe- 
'HeHHH HOBoro MCTOAa peAyKAHH 3a naSHpaxe^ibHoe ocjia6ji©HHe cBera. Oc- 
HOBHOH 4)opMyjiofi HBjiseTCH SAGCb (22). (J)opMyjia (21) nojiyqena h 3 (22) 
nocpeACTBOM npHMeHeHHB (15). 

riepHOA n pacnaAaeTCH na ABa , h 3 KOTOpHx oahh 6biji no.iiyBeH co 
craHAapTHofl HD 151133, a Apyroft — c HD 56221. Ajih nepBoro h3 iihx 
6bTjia HafiAeHa peAyKUHOHHaa (})opMyjia. 

Ua — XIII + 0.902 4 “*^ + ( 23 ) 

Jinn BToporo H3 hhx, b BHAy Hajioro bhcjib naGjiioAeHHfi CTaHAapTHoft 
V^ BbIHOCa Ha6jIK)AeHHH CO CpeAHHM (J)aKTOpOM OCJiaSjieHHH AJIB KaJKAOH HO- 
HH, peAyKAHOHHaa 4)opMyjia HCKa.Tiacb ynce b bhac (3) h AaJia cjieAyiomee 
sHaMeHHe: 

III — Xm = o?3So -f 0.974 ~ o?oo7F (^) ( 24 ) 

OcraBiuHecfl HaHHenee naAescHbie nepHOAw: I — oxBaTHBaioiAHH Ha6- 
jiiOAeHHH 1940 roAa, KorAa sepKajia pe(J)JieKTopa eme He 6bijiH ajiiOMHHHpo- 
eaHbi H cHCTeMa HenpepMBHO Mensuiacb h30 ahb b ACHb, h XII — oceHb 1943 
roAa, KOFAa 4)0T03JieMeHT h AaBaeMaa hm HBeTOBaa cHcxeMa CTajiH necxa- 

■GHJIbHbl peAyitHpOBajIHCb nOCpeACTBOM CBOefl HHAHBHAyajIbHOft nonpaBKH, 

I'onpeAeJiHBiueHca ajih KaHCAoft hohh naOjiioAeHHH. Ajih 1-ro nepHOAa naxo- 
■AHJiacb JiHiub nonpaBKa HyjibnyHKxa, a ajih Xll-ro rpa(|)HBecKH onpeACJiB- 
JiaCb peAyKUHH B SaBHCHMOCTH OT B COOTBCTCTBHH C ^JOpMyjIOft: 

n -f- 

npHMep noAoOHOfi rpa^HqecKoii peAyKUHH (ajib Ha6jiiOAeHHft 31 anry- 
CTa 1943 r.) npHBeAen Ha pnc. 48. CjieAyex HMerb b BHAy, hto npn rpacJiHHe- 
iCKOH peAyKUHH paadpoc ToneK yBejiHHHBaercH Hs-sa OTcyiCTBHB ynera H3Me- 
HeHHB uiHpoTbi ABeTOBofi CHcxeMH (K034){|)HU,HeHTa p opH B ^^opHyjie (4)). 

ft\oo 
0.300 
0.200 


ToBHOcTb peAyuapoBaHHbix SHaqeHHH UBexoBbix SKBHBajieHXOB I-ro h 
X ll-ro nepHOAOB oneHb neBejiHKa h mm paccMaxpHBaeH nafijiKiAeHHH sxhx 
I iepHOAOB JIHUIb KaK KOHXpOJIbHbie AJIB npOBepKH npaBHJIbHOCXH nopHAKa 
ABeXOBbIX SKBHBajieHXOB, a XaKHCe n03B0JIHIOmHe BbIHBHXb OIIIhSkH B OXOJKAS' 
cxBJieHHH 3Be3A. 3xHM nepHOABM AOJi>KeH 6biJi 6bixb npHAan onenb He6ojib- 
mofi Bee (cm. HH5Ke b § 3) . 

Bee HadJiKJAeHHH, oxHocamnecH k nepHOAaM 6oji^ hobakhm tom XIII, 
KorAa yJKe 6HJia ycxaHOBJiena (j)yHAaMeHxajibHaH cHCxeMa namero Kaxajiora, 
npHBOAH,jiHCb K HOCAeAHefi Ha ocHOBaHHH nepeHa6AiOAeHH0 cneunaAbHo 
HQAoGpaHHbix KOHxpoAbHMX 3Be3A H3 HHCJia HHeBHiHx xopouio onpeACOieH- 
HHe UBeXOBHe SKBHBaAeHXM B CHCXeMe XIII. ZIaB peAyKAHH K OCHOBHOfi 



Phc. 48 
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IlpHBefleHHe BHeaTMoc(J)epHHx i^eeTOBbix BKBHBajienTOB k cHCTCMe 147 


CHcreivie HcnojibsoBajiHCb raKJKe noBToptme HaCjiroireHHH nporpaHMHux 
:Be3H, HBreBniHX HaHeSCHBI©’ IlBeTOBbie BKBUBaJieHTbl B OCHOBHOH CHCTeMe. 

B TeneHHe 1941) — 49 rr. HaOjiioAenHa ssesA Kaxajiora eejiHCb SHanH- 
TejibHO Menee HHxeHCHBHO, 4eM b npenbinyinHe ronu, BBHuy Heo6xonHMOcTH 
,,neJiHTb BpeMH HaQjiFOneHHH Ha 3jieKTpo(|)OTOMeTpe MeaxAy pasjiHVHHMH iipor- 
paMMHbiMH pafioxaMH. 

B 3T0T noanHeHUiHH nepHOfl TaK>Ke HMeJiH mbcto neKOTOpbie HSMeneHHH 
UBexoBOH cHcxcMbi, xoHHaH HpHHHHa Koxopbix He 6bijia ycxaHOBjrena. Bbi;xe- 
jieuHe nepHOflOB ocymecxBjiHJiocb iia ocHosaHHH Ha6jii6neHHft KOHxpojibHbix 
H, B qacxHOcxH, H3 conocxaBJienHH rpacjjiiKOB, iiaiouj,Hx cooxHomeHHe Me>Kfly 
paSHOCXblO BHeaXM0C(|)6pHbIX BBeXOBblX SKBHBaJieHXOB 3Be3fl, Ha6jIIOflaB- 
;IHHXCH B HaHHOH H OCHOBHOH XIII CHCXeMaX, X. e. paSHOCXbK) = 4 * — 

— 4’'™'* H napaMexpoM rj. Flpuiviep xaKoro rpacJjHKa ajih XVII nepHOAa 
fipUBOAHXCSI Ha PHC. 49. 



riojiyHeHHe c hobbimh HaOjiPOAeHHHMH rpa4)HKa, oxjiHHHoro ox cooxeex- 
CTByiomero xeKymeiwy nepHoay, AaBajio ocHosaHHe ajih BBeASHHa hoboxo ne- 
pHOAa H HOJiyneHHH hoboh peAyKpuoHHOH (|>opMyjibi. 

HH>Ke npHBOAHxcH peAyKpHOHHue (|)0pMyjibi ajih Ha6jii0AeHHa, Bbinoji- 
HCHiibix B 1944 — 1949 rr. 

XV-S nepHOA Sbiji nepBOHavajibHo o6pa6oxaH khk eAHHbifi, ho nosAHee^ 
8bi,Jio ycxaHOBACHO, hxo dyAex sHanaxeAbno yAynmeHa xoHHocxb peAyioiHft, 
ecAH paaduxb ero na ABa, a hmchho: 

XVi — XIII 4^™"*= — o^oyi -p 0-975 4^*'* + /25) 

aah HadAFOAeHHH 15 H 16. VIII. 1944 h 

XVj - XIII 4™/= — o“i47 + 0-975 + o (26) 

AAH HadAiOAeHHH c 13. IX no 20. X 1944 r. 

OqeBHAHO, 4X0 HSMeneKHe cncxeMbi npoHsouiAo weJKAy 16. VIII h 13. IX. 
OcxaAfaHbie peAyKAHOHHbie (})opMyAbi He xpedyiox ocodbix saMenaHHH. 
lIpHBOAHM HX B HOCABAOBaxeAbHOH HOpSAKe (AaHHbie O COOXBeXCXByiOUlHX 

anspHOAax npHBeAeHbi b ladjiHue XXXII). 
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(C HD 222439) h 
( c HD 38899) 


HexsepTaa 

213 -|- 0.934 4™-^ + 

(27>’ 

‘213 + 0.934 

GO 

CN 

‘018 -p 1.020 

(29) 

‘186 -)- 0.987 /*7“.^-0?002i)f’‘''“^ 

(30)' 

‘0844.1,014 -o?o72#^' 

(31) 

‘122 -[- 1.006 — o'i’o42)/’‘’‘l 

(32> 

‘192 + 0.960 —0^022')/’'’^*^ 

(33> 


§ 3. Beca peayuHpoBaHHbix ueeTOBbix sKBHBajieHTOB 

CjieflyCT HMCTb B BHAy, HTO peflyKU,HH paSJlHqHHX nepHOAOB K OCHOBHO- 
My XIII ocymecTBJiHjiHCb c BecbMa pasjiHHHOH cxeneHbio na/ieJKHocTH. H 
•KOTH HcxoAHbie Ha6jiiofleHHH MO>KHo paccMaxpHBaTb KaK HMeiomHe Beca Ofl,- 
«oro nopH^Ka, beayuHpoBaHHbie k oahoh CHcreM© ohh 6yflyT y>Ke anaBH- 
TejibHo paBjiHBaxbCfl B 9X0M oxHomeHHH. HoBXOMy nepea; HaMH cxa;ia aa^aqa 
npHflaxb Beca paajiHBHbiM nepHOAaM, peflyuHpoBaHHbiM k ochobhoh cHcxeMe. 

Mhi ocxaHOBHjiHCb Ha cjieAyromeft ciicxeMe bccob. Bee o^hoxo pe;[tyHH- 
pOBanHoro HBexoBoro BKBHBajieHxa aaHHoro (t)-ro nepHOfla mh CBHxaeM' 
oGpaxHo nponopHHOHajibHWM KBaapaxy ero epeaneft omH6KH a,-. 3xa noc- 
laeanaa onpeaeaaexca hb ypaBHeHHa; 

a? = ( 34 ) 

rae ecxb epeawsH ouindKa oanoro npeacxaBaenHH b pemeHHH cHcxe- 

iMU ycaoBHbix ypasHeHHH (4), onpeaeaaiouj,Hx peayKUHOHHyio $opMyay ajia 
i-ro nepHoaa h CKaaabisaiomHxca, oBCBMaHO, hb cpeaHeft oluhSkh ochob- 
Horo nepHoaa (<1^^) h cpeaHeil )Ke ouihSkh peayunpoBaHHoro 
K HCMy i-ro nepHoaa. ypaBHeHneM (34) mu onpeaeaneM noHHXHe oiuhOkh 
peayuHpOBaHHoro uBexoBoro sKsHBaaeuxa. 

ripHHHMafl aaH BHaaeHHe ± 0’«012 (ra. Ill, § 7) h noaaraa sec 

CHCxeMbi XIII paBHbiM 10.0, HMeeM aan onpeaeaeHHH Beca Aro nepHoaa 
caeayiomyio ({)opMyay: 

14 4 . 10 ”* 

p(= Li ^A.in-4 y (35) 

^ (i— xiii) 


''' _2 1 44 . 10 ”*^ ' 

^ (i— xiii) ’ 

3xa BaBHCHMOcxb pi — ip npHBea&Ha Ha pnc. 50. OcHOBUBaacti. 

Ha Heft, MU yexaHOBHaH caeayiomne BHaqenHH bccob, aaa Koxopux 6uaH npH- 
HKxu H6 HHaHBHayaabHbie, a caeayiomHe aacKpexHue BHaaenHa: 10.0; 5.0; 
2.5 H 1.0. 


pi CJ('j_xui7 

1 0.0 

g 0^019 

5-0 

o’i*020 — o’!*024 

2-5 

^ 0.025 
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IIpHBeaeHHe BHeaTMOC(|)epHMX ^BeTOBHX BKBHBaJieHTOB K OflHOfl CHCTCMe 1 49 


Hcxoah h3 SToro ycjioBHH, Mfai nojivHHJiH Beca nepHOAOB If, III, IV, VI, 
rVII, ¥111, IX, XI H XIV—- XXI. Hjih BecoB Tex nepHo.JlOB, Mii KOToptix pe- 
ayKUHOHHbie (popMyjifai onpe.zreji 5 ijincb He HesaBHCHMO, a na ochobhhhh (j)op- 
siyjiH (15), Mbi npoHSBOjibHo no,no>KHjiH Bee pasHbifl nojioBHHHoiviy Becy hc- 
xoflHoro iiepHo;ia. Thkhm odpasoivi mh no.n:y™jiH Beca nepwoflOB V h X. Iia- 
KOHep, ctoJib >Ke npoHSBOJibHo Mfai no.iio>KHJiH Beca nepHOflOB I h XII pap- 
HMMH 1.0. 



SnaHeHHH Bee h iiowep pep;yKpHOHHOH (j)opMyjibi npHBefleHbi b 

rrpex nocjieAHHX rpa^ax raOjiHUbi XXXII (§ 2). 

§ 4 . Bonpocbi oQmero njiaHHpoBaHHn paSoxw h cocxaBJicHHa xeKyiuHX 
' nporpaiMM HaSaiopenMH 

B 3aK,iiioqeHHe eipe pas noanepKHeM, hto nocKOjibKy k OKOHHaxejibHOMy 
Mexofly ynexa HsOnpaTejibHoro ociiaOjieHHn csexa b axMoc(j)epe mh npHUiJiH 
xojibKO B 1943 roay, t. e. qepes rpn roira nocjie Hanajia paOoxbi, to 3to He 
Morjio He oxpasHTbCH Ha eflHHOoOpasHH o6pa6oxKH, Kax axo h bhaho hs 
■B cero BbimeH3Jio>i(eHHoro. 

Teiiepfa coBepmeHHO Hcna MexoAHKa pauHOHajibHro nocxpocHHa noAo6- 
Horo (JjyiiAaMeHxajibHoro Kaxajiora. HcoOxoahmo BbiOpaxb HeOojibuioe hhcjio 
cxaHAapxHbix SBesA (5 — 6), paBHOiwepHO pacnpeACJieHHbix no npHMOMV 
BOCXOHtAeHHK) H HMeiOIH,HX CliJIGHCHHe oOeCHeHHBaiOmee AOCXaXOMHblH AHa- 
-naaoH HSMeHeHHH 3axeM H6 o6xoahmo BbiOpaxb paA KOHTpo.jibHbix 

3Be3A, xaKHie paBHOMepHO pacnpeACJieHHbix no npHMOMy BocxoKAeHHio. 
PeryjiHpHoe nepeHaOjiiOACHHe sxhx snesA oOecnenHT Kan KOHxpoJib sa hbc- 
TOBOH CHCXeMOH, XaK H HCOOxOAHMbl© peAyKAHH K TOH, KOXOpaa OyACT BblSpa- 
Ha 3a ocHOBHyio. IloBxopHbie HaSjnoACHHH nporpaMMHbix sbcsa hcoOxoahmo 
B eexH npH pasjiHHHbix SHaneHHflx rj. 3xo oOecnenHX HaAeacHoe noexpoeHHe 
cpyHAaMeuxaJibHoro Kaxajiora no npeAJiOMeHHOMy HaMH Mexopy npH Han- 
MeHbUieM HHCiie BcnoMoraxejibHbix HaOjiiOACHHH. 

Hxo KacaexcH xeKymero njiannpoBaHHH paOoxbi, xo no axoiviy Bonpocy 

.MO>KHO CAeJiaxb pHA cjieAyiomnx saMenaHnii. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 0020-7 


150 rjiasaneTBepTaH 

Jim BnojiHe yBepeHHoro rpa4)HHecKoro nocrpoeHHH xo^a 4)aKTopa' 
itsOHpaTejibHoro ocjiaOjieHHH CBexa b axMoc^iepe «(/, ^o) Bnojine aocTaroii- 
HO npOBeCTH B TeMCHHe nOJIHOH HOqH nHTb-IUeCTb Ha6jIIO;[reHHH cxaH/iapTHOH 
3Be3;ibI. 

ripH Ha6jIK)AeHHHX KOHTpOJIbHbIX 3Be3J[, a TaKxce npH noBTopHbix Ha- 
fijiio^eHHHX nporpaMMHbix, Becbjvia cymecTBCHHo, htoGm sHaqeHHH rj mchh- 
jiHCb MJin jxaHHoS 3Be3flbi OT oflHoro Ha6.iiioAeHHH K flpyroMy b bo3mo>kho 6o- 
Jtee lUHpoKOM AHanaaoHc. TIjih npHOjiHJKeHHoft (c TOHHocTbio ao oahofo- 
AByx eAHHHu BToporo 3HaKa), ho oneHb ObicxpoH, hphkhakh SHaneHHH 
BGCbMa Hejiecoo6pa3Ho nojibsoBarbCH npocreHuiHivt rpa(j3HKOM (pHc. 51), 
coctohiahm h 3 AByx — ocHOBHoro rpa(|)HKa h BcnoMoraTejibHoro — npeACxaB- 
jtfliom.ero h 3 ce6a npoapanHyio najierKy. Ha ochobhom rpa(})HKe Hanecenbi 
piiaqeHHH wacc BosAyxa F(z) b saBHCHMocTu or nacoBoro yrjia (0) ajist 
CK. ii0HeHHH (S), HAyiAHx Hcpea 10« (b npeAeJiax ot -t-50» ao — 20®). Ha stow 
H< e rparJjHKe OTAejibHO Moryx 6bixb HaHecenbi sxh saBHCHMocxH h ajih ochob- 
Hbix cxaHAapxHbix sbcba. ZIjih Obicxporo nojiyqeHHH 3HaqeHHH coox- 

HexcxByfOEuero njiaHHpyeMOMy MOMOHxy HaOjiiOAeurm 3Be3Abi, na ochobhoh 
' xpa^iHK HaKJiaAbiBaexcH npoapaHHaR najiexKa, y Koxopoft na och aOcuHcc Ha- 
iTecena uiKajia npHMwx Bocxo^AenwH, a npoxHB pejibix SHaqeHHH nocJieAHHx 
nocxpocHbi opAHHaxbi, oOjierqaiomHe rpa(|)HqecKoe HHxepnojiHpoBaHHe. 


Phc. 5i 


CoBMecxHB c HyACBbiM qacoBbiM yrjioM ocHOBHoro rpa4)HKa seesAHoe BpeMsr 
HaojHOAeHHH, HaxoAHM AJiH npHMoro BOCxoxiAeHHH HHxepecyioiAeH Hac 3Be3- 
Abi (c BepxHero rpa(J)HKa — najiexKH) cooxBexcxByiomee sHaqeHHe no- 

ee cKjioHeHHK), HHxepnoAHpyH rpa(J)HqecKH na HH>KHeM ochobhom rpa(})HKe., 
HaflAH AJia 9X0X0 we MOMeHxa, coBepiueHHO anajiorHHHHM oOpaaoM, F(^} 
cxaHAapxHOH, c noMoiUbio jiorapH(J)MHqecKOH JiHHeHKH nojiyqaeM HCKOMoe 
■'SHaqeHHe y]=.F(z*) 
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^pHBe;^eHHe BHeaTMOC^CpHHX pseTOBblX SKBHBEJieHTOB K OflHOH CHCTCMe 151 

B COOTBeTCTBHH CO CKasaHHbIM B § 1, TJ!. II, MbI IIJiaHHpOBajIH TeKyiUHG 

■Ha6,niOAeHHa ^epes HHTepBajibi b 15 mbhyt. 

Bo H36e>KaHHe omH6oK b oTOJK/iecTBJieHHH sbcba, jiflu Bcex sbcba Ha- 
meft nporpaMMbi cjia6ee hhtoh BeJinHHHbi dbiJiH cocTaBJicHbi Kapxbi no BD, 
na KOTopbix npHBOAHJiHCb KOopAHHaTbi SBCBAbi, JV® no HameMy KaxaAory, 

SBesAHan BeJiHHHHa h neKoxopbie Apyrne Heo6xoAHMbie CB6AeHHH. 

KoHxpojib 3a BbinojiHCHHeM nporpaMMbi Mbi ocymecxBAHJin c noMOipbio 
«pa6onero Kaxajiora», b Koxopbiii cpasy ace BHOcnjincb see npoBeAeHHbie 
Ha6jiK)AeHHn. /Ijih KaiKAoro oxACJibHoro Ha6jiiOAeHH5i b 3 xox Kaxajior sano- 
canncb cJieAyiomHe AaHHbie: Aaxa h nepnoA Ha6jnoAeHH5i; coKpameHHoe 
o6o3HaneHne npHMeHnBiueHCfl cxaHAapxHoii SBesAbi; yKaaaHne na Henoui- 
Hbift Bee HafijiiOABHHH, 6CJIH 3X0 SfaiJio Heo6xoAHMo; HenocpeAcxBenno HadAio- 

n 
d 

i 


0 


'j 


It 


c 


0 


AeHHbifi uBexoBOH SKBHBajienx f* (;?;*, /*) n cpeAHflfl ouinfiKa ero onpeAOJie- 
nna [a]. B pafionnft Kaxajior BOHCbiBajincb n see ocriOBHbie peayjibxaxbi o6- 
pa6oxKH, a HMenno: Macca BOSAyxa, BHeaxMociJiepHbiH uBexoBofi sKBHBaAeHx 
« xeicymefl UBexoBofi CHCxeMe, ananeuHe tj; BH©axMoc(})epHbiH uBexoBOfl 3K- 
BiiBajienx, npHBeAeHHbin k ochobhoh cncxeMe (XIII), u Bee peAyuHpoBaHHO- 



t II III Ilf V VI vii vni in n XI Hi I II III 

/^ednii 


PiiC. 52 
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FjiaBa HeTBepiaH 

ro K 3T.0H cHCTeMe Ha6jiioAeHHH. B nepsux rpad)ax paeo^ero KaTajiora nnn 

aawibie^ oSpadoTKH h HeKoxopue oSoJiie 

^ SBesAbi no HauioMy Kaxajiory, cpeAHnft BHeaxMoc^jepHbig pBe- 
^ OCHOBHOH cHcxeMe Kaxajiora, BbiBeaennuft m Bcex na- 
3Be3;ibi (co cpeAHeg ero oiuh6koh), hhcjig Ha6jnofleHHH h 
pep,H^fai, B Koxopwe nadjito^ajiacb Aannaa SBesfla. 

BbinojineHHH 6ojibuioft KaxajioJKHoft pa6oxfai Becbiwa BaacHo ne 
[^ynycxHTb. BBesflbi - He onosAaxb oxnaejiKj Jxb hx b ^aHHOM SsoS 
9xQMy^eymecxBeHHo noMoraex cjie^yiomHH npocxenuiKH rpadjHK cocxas- 
HaMH A6acxyMaHCKOH o6cepBaxopHH h npHBefleHHbift Ha dhc 52 
Ma 3X0M rpa(j3HKe Hanecenbi b aaBHCHMocxH ox aaxbi ro;ia xe HHxepBajiH 
Bocxo*AeHHH, Koxopbie Moryx Ha6jiioflaxbCH B MepHflHaHe b xeTOHHe 
HaHeceHbi cooxBexcxByroiuHe HHxepBajiu ajih Ha6- 
■JiiOiieHHH B npe^ejiax ± 2 > ox MepHflHaHa. Hs axoro rpa4)HKa bhahm, Hanpa- 
^p, nxo iiepBoro Man mh MoxteM Ha6jiioAaxb Ha MepHAHane SBesAH c a or 

™ a = IS-* HeogxoAHMO oxHafiAio- 

flaxb AO 1-ro HOfl6pH, ecjiH Aonycxaxb ee HaSAioAeHHe ao 2 “ ox MepHAnana- 
,«anaxb ee Ha6AioAeHHe mowho 6yAex cHosa xoabko c HanaAa Hapxa. 

llOAOOHbiH rpa4)HK, HecMoxpH Ha bcjo cbok) npHMHXHBHocxb cymecxBeH- 
SxLSrp&r « Bonpocax OAaHHpoBaHHH 60 Abm 0 H 

:A 
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rjIABA nHTA^I 

fCATAJIOr OOTOSJIEKTPHqECKHX UBETOBbIX 3KBHBAJIEHT0B 
3BE3/], CnEKTPAJIbHbIX THHOB B8 h B9 

§ 1. BHeaTMoc(j)epHbie pBCTOBbie SKBHBajieHTbi 1048 SBesfl 

Bee nojiyqcHHue naiwH anaMeHHH neeTOBbix SKBHeajieHTOB, pea,yuHpo- 
BaHHbre k cl^yn/iaMeHTajibHOH CHCxeMe (XIII), CBeAenbi b TpH cnacKa, ox 3 a- 
(TbiBaioipue 1048 asesfl. 

B nepeoM cnncKe (cTp. 157) codpanw pBeTOBbie SKBHBajreHTbi 137 3Be3p;, b 
' ’OCHOBUOM cneKTpaJibHbix THnoB B8 — B9, pacno.noa(eHHbix b bhcokhx rajiaKTH- 
' 'lecKHx iiJHpoTax. HanoMHHaeM, vto cro/ta boiujih SBeaabi ap^ie uiecTOH (jjOTO- 
Tpa(})H<iecKoft BejiHVHHbi — HMeiOLpHe rajiaKTimecKHe uiHpoTH SoabuiHe hjih 
paBHbse no aficojiiOTHOH BejinnKne 30», a raxHee BBesAbi apne nsTon c nojio- 
.BHHOH BeJiHnHHbi, Jie«amHe b ra.JiaKTHqecKOH sone 20" < b <3Q». CKjioHeHHe 
•Bcex 3Be3fl cnHCKa SoJibuie— 24®. SBesiibi Obian BbiOpanbi ns Karajicra Henri 
Draper, ho Baxeiw, Kax y>Ke OTMeHa,riocb bo BBeaeHHH, peBHsoBaHbi no xap- 
iTOHHOKry KaTajiory PAHLU. B peayjibTaxe b chhcok BKjiioqeHbi h HeKOxopwe 
•bBeaflbi, HMeromne cnexxpbi, oxjinqHbte ox B8— B9 b xaxajiore HD. Mbi expe- 
I'BtHiaHCb Bbino,n[HHXb onpeAe.jieHHe iiBexoBHx SKBHBajieHxoB SBesA nepBoro 
CHHCKa CO Bcefi bosmowhoh xuj;axe,jibHocxbio, nocKOJibxy 9 xh SBesAbi aojijkhm 
CA yWHXb AJIH BbIBOAa HOpMajIbHbIX UBeXOBbIX SKBHBaJieHXOB BBeSA AaHHblX 
KjiaccoB, paspaOoxKH cneKxpaAbHHx KpnxepneB aah onpeABAennH hcxhh- 
Hbix UBexoB, HsyqeHHa 34)4)eKra adcojiioxHoft BejiHHHHbi h x. n. 

Bxopofi cnHcoK (exp. 161) coAep>KHX ochobhoh Kaxa.aor b Koxopbiil bxoahx 
852 SBesAbt AO ceAbMoft c nojiOBHHoft cjjoxorpacjrHqecKOH BejiHqHHbi BKAioqH- 
xeAbHO, pacnoAOXcenHbie b ra.JiaKXHqecoKH aone c lUHpoxoft b npeABAax 2'> h co 
CKAOHCHHeM OHHXb XaKH OoJIbUJHM — 24®. BxOpOH CHHCOK HpaKXHqeCKH HOJIOH 
AO AOAxox MCHbuiHX 180®. B Hero He bouiah AHuib qexbipe — naxb bbcsa h b xom 
qncAe 3Be3Aa § Tau (B8). SBesAbi, aanoAOspoHHbie HaMH b npopecce co- 
cxaBAeHHH KaxaAora Kax UBexonepeMeHHbie, bo Bxopoft enneox He BXAioqeHbi 
H BbiAeACHbi oxACAbHo (xa6AHH.a XXXV) . 

B xpexbeM ennexe (exp. 184), coAep>Kain,eM 59 sBesA, npHEeASHbi HBexoBbie 
SKBHBaAeHXbi 3Be3A, HaSAioAaBmHXCH, b ochobhom, ajih BcnoMoraxeAbHbix ue- 
Aefi: nocxpoeHHH peAyxnHOHHbix (})opMyA — bo bcom AHanasone cnexxpaAbHbix 
THHOB ox B AO M — X ApyrHM xaxa.n(oraM h k MeJXAyHapoAHOH CHCxeMe, a 
AaK>Ke noAyqeHHH AonojiHHxeAbHoro MaxepHaAa aah HsyqeHHH 9(J)(|)exxa a6- 
^QAIOTHOH BeAHHHHbl H T, H. 
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154 


rjiasa iiHTafl 


B nepBOM cnHCKe npHBe;ieHbi nocjieflOBaTejibHo; I) nopaAKOBbifi HOHet> 
Hauiero cnncKa, 2) nosiep aBea^u no HD, 3) SKBaTopnajibHbie KoopAHHaTw, 
crHocamnecH k anoxe 1900 ro^a, 4) (J)OTorpacJ)HnecKaH BejinniiHa corjiacno 
HD, OKpyrjieHHaa ao 1.1, 5) cncKTpbi; npn 3 tom, bo Bcex Tpex cnncKax, 
cneKTpbi nojiyqeHbi kbk cpeAHne BaBemeHHbie na AanHbix, coAepxiamnxca A 
KapToqHOM Karajiore rAHIII; Bee meJieBux cneKTporpaMM npHHHMajicfl paB- 
HHM 3, onpeAeJieHHH c oO-beKTHEHOH npHaiwofi niweiOT Bee 1 ; b eKoOKax nocjie 
cneKTpa yKaaano qnejio onpeAejienHH cnekTpa, BKJnoqaa enexTp HD; eneKTp 
3EeaA, HMeBiuHx tojibko enexTp HD, b3ht b bkoOkh; 6) rajiaKTHqecKne Koop- 
AHHaTbi, BbiqnejieHHbie no JlynAeKHM xaOjiHuaM [85], oxpyrjieHHbie e Toqiio- 
eibio AO rpaAyca; 7) nojiyqeHHbift naMH BHeaTMOc(})epHbiH ABeroBoft SKBHBa- 
jieHT, npHBeAeHHbiii k (JjyHAaMeHTajibHon encTeivie XIII n ero cpeAHHH ouih 6- 
Ka; 8) qncAO naOAiOAeHHH Aannon aBeaAU h naKOHeu 9) xe nepnoAbi b koxo- 
pbie naOjnoAajiaeb axa aBeoA'a (eM. xaOjiHuy XXXII, exp. 143). 

npn paceMoxpeHHH nepBoro ennexa oOpamaex na ee6a BKHManne ana- 
qnxeJibHoe qnejio noBXopnwx HaOjiioASHHH 3B63A, qnejio Koxopux b epeAneM 
coexaBJinex okojio naxH. 3xo b anaqHxejibHOH Mepe oOyejiOBJieHO nenojibaoBa- 
HHCM 3Be3A nepBoro ennexa xax xonxpojibHHx — ajih BbiBOAa peAyKAHii x 
(ftyHAaMenrajibHOH enexeMe. Kax OyAex bhaho h3 AajibHefimero, exoAb BHaqn- 
xeJibHoe qncjio naOjiioAeHHH oxHK)Ab ne hboOxoahmo ajih nojiynenna Bbieoxofi 
xoxHoexH xaxaAora. 

Toqnocxb xaTaAO>XHfaix SHanennH UBexoBbix sxBHBaAenxoB nepBoro 
ennexa xapaxxepnayexcn xaOAHueft XXXIII, b xoxopofi npHBeAe«bi: HHxepBaA 

BHAHMbIX BeAHqHH AJIH XOXOpOXO npOBOAHAOCb OCpeAHeHHe, COOTBeXCTByiO- 
lOLnaa axoMy nnxepBaAy epeAHaa ({)oxorpa(})Hqeexaa BeAHqHHa, qncAO seesA 
BoiueAiuee b oepeAHeHne, cpeAwaa omnOxa oahofo xaxaAOXCHoro SHaqeHHH h 
cpeAHee xhcao HaOAiOAeHHfi xaxrAoft SBesAW. 

Ta6jiHua XXXIII 


Am 

m j 

n 

0 

n 

2 4 ”‘o 

3-4 

17 

±0^006 

s 

- 4^50 

4.2 

9 

0 . 007 

6 

4.51 — 5.25 

5.0 

33 

0. 007 

5 

5.26-5.75 

5-5 


0 . 006 

6 

5.76 — 6.00 

5-9 

IS 

0 

0 

0 

5 


Kax noxasbiBaex npuBCACHHaa xaOAHira, epeAHaa oinnOxa oahoxo Kaxaf- 
Ao>XHoro 3HaqeHHa uBexoBoro sxBHBaAeHxa aJih bbcba nepBoro ennexa ne aa- 
Buenx, npaxxnqecxH, ox bhahmoS BeAnqnHbi n coexaBJiaex b epeAHCM aJ13 hb- 
mefi ABexoBofi encxeMW 4 0”*006. 
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Kaiajior (|) 0 T 03 JieKTpH«iecKHx pseTOBbix aKBHBajieHTOB bebsa 155' 

BTOpOH H XpeTHH CHHCKH nOCTpOCHbl aHaJIOFHqHO nepBOMy H HHKaKHX 

jlonoJiHHiejibHbix noflCHeHHH ne xpedyiOT. 

To^HocTb ocHOBHoro KHTaJiora (BTOpoS chhcok) xapaKTepHsyeTCH Ta6- 
jiHUeii XXXIV H HjijiiocxpHpyeTCH pHc. 53. ConocxaBJieHHe sthx AaHHHx c naH- 


s'. 

0,010 


O.OQ, 


0.0 


Hb[MH xa 6 ,iinii,bi XIII, z^aioLUHMH snaxeHi-ie tommocxh .aJiH nenocpeACTBeHHbix 
Ha 6 jiiojieHnft, He peAyuHpoBaHHbix sa HaSHpaiejibHoe oc.iTa 6 jieHHe; CBexa b ax- 
MOC(j)cpe H BbTno.nHeHHbtx no cxeMe (2-4-4-2), noKaauBaex, nxo npH flByx — 
Tpex Ha 6 jiiOAeHH 5 ix xonnocxb KaxajioscHoro BHeaxMOccl)epHoro pBexoBoro 


Ta6jinua XXXIV 







Am 

m 

u 

a 

n 

25”‘25 

4”*5 

31 

± 0.0071 

4 

5">26 - 5’"75 

5-5 

72 

0.0082 

3 

5 . 76 - 6 . 25 

6 . 0 

95 

0.0095 

3 

6.26 — 6.75 

6.5 

170 

0.0104 

2 

6.76 — 7.25 

7.0 

241 

0.0106 

2 

7 . 26 ~ 7 . 50 

7-4 

142 

0.0 1 Oz^ 

2 


3KBHBa.aeHxa cooxBexcxByex xomhocxh oflHoro HenocpeAcxBeHHoro sjieKxpo- 
Ka.aopHMeTpHnecKoro Ha6,aK)fleHHH. Ilpn axoM cJien.y©T HMexb b BH.ziy, nxo ne- 
Koxopan noxepH xohhocxh HMeex iwecxo He xojibKO npn iipuBOAennH naSjiiOAe- 
Hi-tH K BHeuiHeH rpaHHu,© axMoc(J)epbi, ho h npn cBcneHnn hx b oAHy (|)oxoMe- 
xpunecKyio cHcxeiwy. noc.neAHee bhaho m rpa(})bi mecxoft xafiAHHbi XXXIF 
Ha exp. 143. Ho, noBXopneivt, yxe AByx — xpex Ha6AiOAeHHH KaKAofl aBesAbE- 
Bnojme Aoexaxonno ajih noAyneHHH KaxaAora bmcokoh xohhocth. 



Phc. 53 
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156 rjiaBanHTEfi 


HScJiojKenHoe Aaer ocHOBaHHe yTsepwAaTb, qro npHMCHeHHbie HaMH Me- 
ffOiibi VTCTa H36HpaTejibHoro ocjiafijieHHa csexa b aTM0C(J)epe h npHBeA6HHa 
HadjdOnenHH k e^HHOH (jiyHAaMerajibHOH 3.neKTpoKojiopHMeTpHqecKOH cncxe- 
Me fleftCTBHTeJIbHO BOSBOJIHIOT COXpaHHTb BblCOKyiO TOBHOCTb HenOCpeACTBeH- 
HbIX (})0T03JieKTpHqeCKHX HaSjIIOAeHHH. 

B xafijiHue XXXV npHBefleHbi oxAejibHbie Ha6jiKD;i,eHHfl sBea/r, sanoAOS- 
peHHbix HaMH KaK HBexonepeMeHHbie. 


Ta6jiHua XXXV 
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®1900 
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^ r .n asa naiaa 

§ 2. CpaBHCHHe c aJieKTpoKOJiopHMexpHqecKHMH KaxajioraMH 
Cxe56HHca, Xa4)4)epa h yax^iopua 

Heqffo, ecjiH cxporo noAXOflHXb k Bonpocy, KaxajiorH, nojiyqeHHhie ajiH cvnie- 
CTBeHHo paajiHqHbix UB6X0Bb,x cHcxcM He Moryx 6b.;b npLereSbi B 
cHcxemy m-aa najimm yKJioneHHft b cneKxpajibHOM pacnpeAejieHHH SHepxHH 
y HHflHBH^iyaabHbix 3Be3;r. Cxporo roBopa, Bosuomm aniib npHBeAeHHfo;^^^^ 

^ ” HyjibnyHKxy apyroro. Ho h sto HBjiaexca He- 

ofixoAHMbiM, ecjiH cxaBHxca sa^aqa conocxaBjienHa HecKOjibKHx KaxaaoroB. 
HHKoraa He caeayex, o^HaKO, aaSbiBaxb o npHHUHHHaabHOM pasJiHqHH iiBexo- 
Bbix SKBHBajieHxoB, HOJiyqeHHbix B pasanqHbix hbbxobhx CHcxeiwax. HpHMe 
iiaa B AajibHeHiueM xepMHH «npHBefleHHe k CHCxeMe», dy^eM noHHiwaxb ero 
KaK npHBefleHHe k o6meH iiiKajie h o6meMy HyabnyHKxy. 

,HH)Ke Syirex noKaaaHO, qxo xoqHocxb Hamero Kaxajiora.cymecxBeHHO bm- 
uie, qeM Kaxajiora Cxe66HHca, Xa4)4iepa h yHx4>op;^a (cHcxeMy 
H uBexoBue SKBHBaaenxbi Koxoporo npanaxo o6o3Haqaxb qepes c^). 

UlHpoxa Hameft itBexoBofl cHcxeMbi xaxjKe SHaqHxejiwio 6oabine. rioaxo- 
My npH conocxaBaeHHH sxhx KaxaaoroB npeflcxaBaaexca 6ojiee uejiecoo6pa3- 
HbtM npHBe;ieHH6 Hamero Kaxajiora, khk 6ojiee xoqnoro, k mKajie Kaxajiora 
CTe66HHca. HeH36e>KHaH npii sxom noxepa xoanocxH HecymecxBeHHa, 
ecJiHorpaHHqHTbca, KaKHBKaxaaore Cxe66HHca, Xaijii^epa h Vht- 

(f> 0 p a, coTOH 3B63JIHOH BejiHqHHbi B KaqecTBe nocaeAHero snaKa pejiyitHpo- 
BaHHoro UBexoBoro aKBHBaaeHxa. Hcxo^a h 3 3xoro mh HCKaan cooxHomeHHe 
Mex<a;y UBexosbiMH SKBHBaaeHxaMH o6ohx KaxaaoroB b bhac peayKUHOHHofi 
.([lopMyabi, npHBoaamefi SKBHBaaenxbi Hamero Kaxaaora k CHxeMe q, 

Bbime yjKe oxMeqaaocb, qxo sBeajlbi c anoMaabHbiM pacnpeAeaeHHeM 
SHeprHH Moryx /i;axb cymecxBeHHbie oxioiohchkh nocae npHBeAeHHa k CHcxeMe 
Jipyroro Kaxaaora. 3xo oxHOCHXca, b qacxHocxH, h k SBesflam, oxaromeHHWM 
HsdiipaxeabHbiM noraomenneM b MeacsBesaHOM npocxpaHcxBe. HaBecxHo, qxo 
xoabKO ecaH pacnpejreaeHHe sneprHH b cnexxpax sBesjI annpOKCHMHpyexca 
KpHBOH Buna h HadapaxeabHoe noraomeHHe b MeacsBesOTofi cpeAe caeAyex 
saKOHy xo noKpacneHHe sa cqex iweacsBesAHoro noraomeHHH dy^ex skbh- 
BaacHXHo iioHHHceHHK) xeMnepaxypbi 3Be3Abi h SBesAa, oxnromeHHaH norao- 
'UicHHeM, He coHAex c ochobhoh aaBHCHMOcxH (Cfl, cneKxp). HocKoabKy nep- 
Baa iipeAnocbiaKa aaBCAOMO neBepna ajih HsyqaeMofi HaMH odaacxH cneKxpa^ 
xo npH BbiBOAe HHxepecyromeft aac peAyKiinoHHOH 4)opMyaH dbiaH HCKiiKiqe-: 
Hbi 3Be3Abi, oxHromeHHbie HoraomeHHeM h, b qacxHocxH, Bce CBepxrHraaxbi. 
Bcero dbiao HcnoabBOBano 88 odmHx 3Be3fl. F pa4)HqecKoe cooxHomeHHe Me)K- 
ay UBexoBbiMH sKBHBaaeHxaMH odoHx KaxaaoroB: Hamero (ro ) h Cxed- 
oHHca (ti) npHBeaeHo Ha pnc. 54, H3 KOxoporo cpaay oqeBHana HeBoa-' 
Mo>KHocxb npHMCHeHHH HpocxeSmero aHHefinoro cooxHomeHHH. npHqHHa sxo- 
ro — ■ B doabmoM pasaHHHH odenx UBexoBbix CHCxeM. Odaacxb cneKxpaabHoii 
qyBcxBHxeabHOcxH (|)oxoMexpHqecKofi ycxanoBKH CxeddHHca, Xa^) ij? e- 
pa H Ynx^^opaa aeacHx, npaKXHqecKH, bho odaacxH BaabMepOBCKoro; 
CKaqKa, y Koxoporo, kbk H3BecxHo (exp. 91), HadaioaaexcH pesKoe H3MeHe-' 
Hue B pacnpeaeaeHHH sneprHH, a xaKHce AHCirpexHo MeHnexcH uBexoBaa xeM- 
nepaxypa sBesAbi — noHHxiaHCb ajih doaee KopoxKHX aahh BoaH. Ham 4)OTo-f 
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KaTajior (t)0T03jieKTpHqecKHX i^eeTOBbix aisBHBaJieHTOB asesa 


MCTp HMeex 6ojiee uinpoKyio cneKxpajibHyio tiyscxBHxejibHOcxb, oxBaxbiBaio- 
myio odjiacTb cneKxpa, KaK TaK h nocJie BajibMepoBCKoro KOHxHHyyMa. 



H .y M T U A Cl 

3KBiiBajieHTOM r = --(C/4- //)- ^(5 4- C/) h o6bmHbiM (F- B ) -naH- 
6ojiee 6.)iH3KO cooxEeTCTByromuMH ciicxe-MaM Co h ^ '^aK>Ke 


Mewfly c = — (C/4- P)~~- {B+G) h (Phc. 56), noKasbmaiox kphbhs. 

2 ^ 

Hy atiaJiorHMyio naSjitOAtiiomeHCH na pnc. 54. 



Phc. 55 

Ha PHC 57 npHBOAHTCH npH6jiH>KeHHbie no™>KeHHa 3KBHBa,aeHTHba. 
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Ffl aea naTaa 

-6 H H ca He MOJKer 4 priori paccMaTpHBaTbca KaK (|)yHflaMeHTajibHbiH to 
M fai BKJHOHHJIH B HCKOMyio peflyKHHOHHyio (|)opMyjiy HjieH c FM (rile r 
coTBeTCTByeT aeHHTHOMy paccTOHHHio 3Be3Abi npH ee npoxojKiieHHH nepea m&- 

C. 

»aio- - - - 

0 . 00 - 

•' 0.10 - - 

* * • •• 

- 0.20 • 

- 0.30 . * 

-1- 500 rTODO -n"'Knn 


Phc. 56 


»f_(U + V' P+C). 


-oTsoo 


pHflHaH Ha uiHpoTe yomOepHCKOH 06cepBaTopHH, Ha Koxopoft, b ochobhom 
« a6jiK)AajiHCb BBeaaw o6mHe c naiiiHM KarajioroM) . Mm HCKajiH cjieiiOBa- 
TeJiLHO, peiiyKUHOHHyio (})opMyjiy b bbab : ' '-■'leiioBa 

Ci = ft + pc^^kl+kF(z) 

H npHuijiH K BbipaateHHK): 

= + 0“184 -f 0.504 Co -1-0.146 cf, — 0»‘002F(;j) (1) 

'OTCfOAa BHflHM, HTO HiieHOM c F (:() MOKHO HojiHocTbio npeHeOpeHb. 3 to VKa- 
■SbiB^T Ha oTcyTCTBHe cHcreMaTHHecKofi ouih 6 kh Kaxajiora CTeOOHHca 
Aaqxpepa h yHT 4 )opiiaB saBHCHMocxH ox CKJioHeHHH. 


^Co-* 




... .1 . 

1 

L 


Phc 57 

Hhwc Mfai yBHiiHM, Hxo ^opwyjia ( 1 ) Bnoiine yaoBjiexBopHxeJibHO odecne- 
’HHBaex npHBeiieHHe UBexoBbix SKBHBajieHxoB bo bccm AHanaaoHe nepBoro h 
BT oporo chhckob nauiero Kaxajiora, ho OHa oxHioiib He Moacex cJiyatHTb khk 
^ dman peAyKUHOHHaH cjiopMyjia iiJiH Bcex cneKxpajibHbix xhhob. TaKaa oduian 
<popMyjia, nojiyncHHaH no bcbm odmHM SBesaaM odoHx KaxajioroB, sa hckjikd- 
-HCHneM CBepxFHraHxoB, OKaaajiacb cjieiiyiomeft; 

Ci =. O^ie? -1- 0.422 Co -f- 0.032 d — 0.040t* -|- 0.007^* (2) 
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KaTajior (t)OTO3JieKTpHHecKHX i;BeTOBbix aKBHBaJiemoB aseafl 18 9 - 

ToqHOCTb npeflCTaBJieHHH STOfi $opMyjioH, BKJiioBaa, khk ouiHdKH onpe- 
AejienHB BBeTOBbix sKBHBajieHTOB B o6ohx KaTajiorax, tbk h BOSMOBCHbie- 
VKJiOHeHHH BCJieflCTBue aHOMajiHH B pacnpe;re.jieHHn sneprHH b cneKipax 
sBesB, (H3-3a pasjiHBHH uBCTOBbix CHCTCM ) , xapaKTepHsyeTCfl cpeOTeH omnd- 
KOH ojjHoro npe/rcTaBJieHHH: 

(Jo = ± 0^023 

B cHTeMeri- M3 conocxaBjieHHH TOBHOcrefl o6ohx KaTajioroB (cm. HHMe)/ 
dyACT bhaho, bto sra oiuHSKa AOJi>KHa 6biTb oTneceiia, b sHaBHrejibHoS Mepe, 
3a CBBT omH6oK KaTaJiora CTe66HHca h ero coTpyAHHKOB'. PcAyKHHOH- 
Haa KpHBaa, BbmHCJieHnaa no (jjopiviyjie (2), npoBCAena cnjiouiHoft AKHnen na 
pHC. 54. npeACTaBAenne, AasaeMoe 3 toh cjDopMyAOH, BnoAHe yAOBACTBopH- 
TCAbHOe, 063 KaKOH Ah6o TeHAeUUHH K CHCTeMaTHMeCKHM OTKAOHennaM. 

CpaBHHBaa b Ta6jiHue XXXVI ananeHMa nanAenbie no o6eHM pe- 
AyKAHOHHbiM cpopMyjiaM (1) H (2), y6e>KAaeMca, nxo c xonnocxbK) ao 0“()1 
OHH Aaiox TO>j<AecTBeHHbie 3HaneHHH b npcAc^ax — 0“2 , to ecxb,. 
npaKTHnecKH, bo bccm AHanaaone Hauiero ochobhoxo KaxaAora. 

Ta6jiH4a XXXVI 

Cq I ( 2 ) Cl ( 1 ) __£o ( 2 ) C l (i ) 

m m mm mm 

— 1.500 — 0-23 — 0.24 — 0.700 — o.io — o.io 

— 1.400 — 0.22 —0.23 — 0.600 —0.05 —0.06 

—-1.300 —0.22 — 0.22 —0.500 —0.03 —0.03 

— 1.200 —0.21 —0.21 — 0.400 -)-o.oi 4-0. 01 

— 1 . 100 —0.19 —0.19 — 0.300 -i-0.04 -fo.04 

— 1.000 — 0,18 —0.18 —0.200 +008 4-0. 08 

—0.900 — 0.15 —0.15 —0.100 4-0.12 4-0.14 

— o 8no —0.13 —0.13 —0.000 4-0.17 4-0.19 

TadAHua XXXVII, ocHOBana na cjiopMyAe (2) h npeAHaananaeTCa aas- 
npaKTHnecKoro ncnoAbaoBaHna, noaBOAaa yAOdno nepexoAHXb ot Hauieii cn- 
cxeMbi K CHCxeivie ci- B nepBoft ee rpa(})e Aaexca HHTepBa.Ji nauinx ABCTOBbix; 
3KBHBaAeHT0B, cooTBexcTByiomHn onpeAeJieHHOMy Ci, npnBOAHMOMy bo btO“> 
poft rpacjie. 


TagjiHua XXXVII 


Hatep 

saau Cq I 

Ci 

MHTepBaaH Cfl 

1 Cl 



m 


m 

m 

— I . 304. 

— I . 228 

—0.22 

—0 . 481, 

-0.456 

— 0.02 

— 1 .227, 

-1.164 

—0 . 21 

—0.455, 

—0. 429 

—O.OI 

—I . 163, 

— I . 106 

0 

0 

1 

— 0 . 428, 

— 0 . 401 

0,00 

— 1 . 105, 

— 1 . 051 

—0 . 19 

— 0 . 400, 

—0 . 374 

4-0 . 01 

— 1 . 050, 

— I . 000 

—0 . 18 

- 0 - 373 . 

-0-348 

-j-O . 02 

—0 . 999, 

- 0-955 

— 0 . 17 

-0.347, 

-0-323 

4-0.03 

-0.954, 

—0. 913 

— 0 . 16 

-0.312, 

-0.297 

4-0 , 04 

— 0, gi2, 

-0.873 

—0. 15 

— 0 . 296, 

— 0 . 272 

+0.05 

— 0 . 872, 

—0 . 834 

— 0 . 14 

— 0 .271, 

—0.247 

+0 . 06 

-0.831, 

— 0-797 

-0 . 13 

—0 . 246, 

—0 , 223 

-+-0.07 

—0 . 796, 

—0 , 762 

— 0 . 12 

— 0 . 222, 

—0 . 198 

-bo . 08 

—0.761, 

— 0 , 728 

— 0 . II 

—0. 197, 

—0. 174 

4-0.09 

— 0. 727, 

—0 . 69s 

— 0 . 10 

-0-173, 

-0- 150 

-fo. 10 

—0 . 694, 

— 0 . 66x 

—0 . 09 

—0-149, 

—0 . 126 

-j-O . Il 

—0 . 660, 

— 0 . 629 

—0.08 

-0. 125, 

— 0 . 102 

-j-O . 12 

— 0 . 628, 

- 0-599 

— 0 . 07 

— 0 . lOI, 

—0 . 078 

4-0.13 

—0.598. 

-0.569 

— 0.06 

—0 ■ 077, 

-0.053 

-fo. 14 

-0 . 568, 

-0.540 

—0.05 

—0.052, 

— 0 . 029 

-fo. 15 

— 0 - 539 , 

-0.510 

— 0 . 04 

— 0 . 028, 

-0.0C5 

-fo . 16 

—0 . 509, 

—0 . 481 

-0.03 

“t> . 004, 

-l-o . 020 

+0 • 17 
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190 rjiasa naiaH 


BBHfly KPHB0JIHH6HH0CTH COOTHOUieHHH MeHC^y CHCXeMaMH, pesKO CKasbi- 

BaioateHesf b oOjiacTH paccMaxpHEaeMbix siiecb uBexoBbix SKBHBajieHTOB, rpa- 
aneHT pe;iyKu;HOHHOH kphboh HBjiHeTCH cymecTBeHHO nepeiweHHbiM. Ha pHc. 58 
npHBeaeHbi B saBHCHMOcTH OT Cot KaK sHaqeHHa 3Toro rpa^HeHTa dcjdci, xaic 
H 3HaaeHHe cpeAneii ouihOkh ( b CHCxeiwe — cooxBexcxByiomee hckoxo- 
poH omn6Ke B Hamefi CHcxe&ie, Koxopaa dbuia nojiojKena pasHOH -f- 0.010. 



OxciOAa bhaho HacKOJibKO Bbiiue xo’iHOcxb Hauiero Kaxajiora no cpaBHC- 
nmo c KaxajioroM CxedOnnca, ajih Koxoporo cpe^naa oinnOKa onnoro 
KaxajiO)KHoro snaaenHa (a ne Bepoaxnaa, xax axo npanaxo flasaxh b CIUA) 
cocxaBJiaex 0“02 — 0“03 ^Jia naOjirofleHna, noayaenHbix na Maynx Bnjib- 
coH H 0»!*03— 0“05 .ajia aaOjiiOAeHHH, Bbino.)iHeHHbix na yomOepHCKofi o6cep- 
BaxopHH (Bce 3XH 3HaaeHHa b cHcxeivie Ci ) . Cpe^Ha omH6Ka OOTora^Ka ' 
xajioxcHoro aHaaenna b aamefi cncxeivie cocxasjiaex fljia nepBoro cnncKa 
(xaSanua XXXIII) ± 0”*006, a .z^jia Bxoporo (xaOjinua XXXIV ) ± 0’?,010. 
3xhm SHaaennaM cooxBexcxByiox b CHcxeMe fljia cpeflaero uBexoBoro 
3KBHBajieHxa (co== — 0.750) ouihOkh, paBHwe + 0’!'002 n i 0*?*004, cooxBex- 
cxBeHHO. Toanocxb nauiero xaxajiora oKasbmaexca na nopa^OK Bbime xoa- 
HOCTH Kaxajiora CxeOOnHca. 

Koneano najio HMexb b BH^y, axo xoanocTb ajieKxpoKOJiopHMexpaaecKoro 
Kaxajiora, npHBefleHHoro k neKoxopoH cncxeMe, npn npoaax pasHbix ycjioBHax 
Oyaex nponopuHOHajibna mnpHHe hcxo^hoh UBeiOBoS cHcxeMbi. HMenHO no- 
3TOMy npHMeHeHHe uiHpoKHX UBexoBbix cHcxeM H BbiroflHO c xoaKH spenaa 
yBejiHaenna xoanocxa. Ho AJia nojiHOuenaoro HcnojibaoBanHa Bcex npenMy- 
ipecTB noAodnbix chcxom hboOxoahm bosmox^ho Oojiee coBepmeHHbiS yaex 
axMoc(j)epHoro ocjiaOjieHaa CBexa, xaK Kax aeM uiape cacxeMa, xom dojibiuae 
norpeuiHocxH Moxcex BHecxn nedesynpeaHbm yaex axoro aBjieHna. 

HojiyaeHHbift Bbiarphiui b xoanocxa naiuero xaxajiora (na nejibift nopa- 
AOk) no cpaBHeHHK) c KaxajioroM CxeddnHca od'bacnaexca odeHMH yxa- 
saHHbiMH npHaHHaMH — H dojiee uinpoKon UBexoBoft cncxeMon n dojiee cosep- 
liieHHbiM MexoAOM yaexa ocjiaOjieHna csexa b aeMHofi axM0C(J)6pe. 

Bbime MH ycxanoBHJiH oxcyxcxBne CHCxeMaxnaecKoft omndKH xaxajiora 
CxeddnHca, Xa4)4)epa h yHx4>opAaB saBHCHMOcxn ox CKJione- 
HHH. Ecxb JiH B 3X0M Kaxajiore CHCxeMaxnaecKaa omndKa ox npaMoro bocxojk- 
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Kaiajior (J)0T03JieKTpHHecKHx i;b 6 tobmx SKBHBajieHTOB sbcba. 191 

JieHH8? B OTcyTCTBHH TaKoft oiuhSkh ydejK/iiaeMCH no pne. 59, na Kotoposi npn- 
■seafeHa pasHocTb ^^c==c^ — c^ b aaBHCHMOCTH Ot npsiMoro BOCxoafaeHHn. 
OocKOJibKy Ham KaTajior (|)yHaaMeHTajii>HHfi, to oxcyrcTBHe xoaa paccMa- 
TpHBaeMbix pasHOCTefi h aaeT ocHOBaHHe aan BHCKasaHHoro Bbime yTBepvKae- 
HHH. TaKHM o6pa30M ydearaaeMCH, hto Kaxajior CTe66HHca eBo6oaeH ot 
CHCT 6MaTHqecKHx omH6oK, KaK no CKjioHeHHio, xaK H no npaMOMy BOcxo>Kfle- 
HHio H BnoJiHe saKOHHO MOJKex Hcnojib30BaxbCH coBMecxHO c HaraHM Kaxajio- 
roM fljifl H3yMeHHH pacnpeAeJieHHH HsSHpaxejibHO norjiom,aiom,6H MejKSBesa:- 
HOH MaxepHH. 


* 0.10 
0. 00 
- 0.10 


Phc. 50 

§ 3. CpaBHCHHc c MCiKnyHapOAHOH CHCXCMOH noKasaTCJicH HBexa 

Mfai He cxaBHJiH CBoeft saflaneft onpe;iejieHH 6 xonnofi penyKUHOHHoft 4 ^op- 
Myjibi HjI 5 i nepexoAa ox Hameft CHCxeMbi k cHcxeMe MeJKAyHapoAHbix noxasa- 
•xejieit UBexa, nocKOJibxy b stom Hex cym,ecxBeHHoft HeodxoAHMOcxH mu Aaab- 
nefimefl AHcxyccHH nojiyqeHHoro HadjnoAaxeJibHoro MaxepHajia. Ho ajih cpaB- 
HHieJibHoft OHCHKH TOXHOCTH H mHpoxbi uBexoBOH cHcxeMbi Hamexo Kaxajiora 
npeACxaBJinex HHxepec HaSxH cooxHomeHHe h Mexcay sxhmh CHCxeMaMH. He 
npoBOAH cneuHajibHbix Ha 6 jiioAeHHft, mh BbiBejw cooxBexcxByK)m,yK) npudjiH- 
Hiermyio peayKUHOHHyio (JiopMyjiy, nojibayncb nojiyqeHHbiMH C h p c o m 3 a- 
BHCHMOCTHMH M 6 >KAyHapoAHbix noKasaxejiefl nsexa h UBexoBUx axBHBajieH- 
tob ox cneKxpajibHbix thhob b CHCxeMe HD ( 94; Ta 6 ji. 9). OcHOBbiBaacb 
Ha 3 TOM H HCXOAH H 3 COOXHOmeHHH MCJKAy HBeXOBbIMH SKBHBajieHXaMH B Ha- 
mefl CHcxeMe h b CHCxeMe r,, mh noJiyxHJiH rpa(J)HHeCKyio aaBHCHMOcxb 
■MejKAy Hamefl h MeHcayHapoAHOH cHcxcMaMH (pHC. 60), Koxopaa xopomo 
npeacxaBjiHexcH jiHHefiHOH peayKHHOHHOH (|)opMyjioH:i 

,^ = 0«28-H 0.70^0 (3) 

H 3 KOxopoH BHAHM, Hxo Hama CHcxeMa mHpe CHCxeMbi MeacayHapoAHux noxa- 
saxejiefi nsexa b 1.43 pasa. 

B oahoh H 3 HamHx npeiKHHX pa 6 ox [19] ajih cooxHomeHHH mHpox pac- 
cMaxpHBaeMHX chcxcm npHBOAHJiocb SHanemie 1.7. 3 to BHaneHne ocHOBHBa- 
vTOCb Ha aaHHHX Cxe 66 HHca, Xa(|)(J)epa h YHxcJiopAa, aaemax 
AJifl OTHomeHHH mHpox MeiKAyHapoAHOH H HX CHcxeM SHaqeHHe 1 .5. Ch p c 

* To, MTO nojiyiiaiomeecsi cooiHOLuenHe .nHHeHHo, — iiohhtho, t. k, oOjiacTH cneK- 
Tpa, oxBaxbiBaeMwe Hameft h MejKAyHaponHoft CHCTeMaiWH, AOCxaioiHO Ojihskh flpyr k 
A pyry. 
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192 rjiasa naiafl 

inoKaaaji [93], qro /ijih aaesfl cneKxpajibHbix kjihccob B8 — A4 nojiynaeTCff 
cpeAHee sHaqeHHe ajih dcJdCj^ paBHoe 1.9. Ha ocHOBaHHH pHC. 58 
(j)opMy.iibi (3) nojiyqaeM dcjdcj^ =1.9, b iiojihom corjiacHu c npHBCfleHUbiM 
BHiue peayjibxaxoM CHpca. Ho SBesfl xojibko B8 — B9, BBHAy 

KpHB0.7IHHeHHOCXH aaBHCHMOCXH <?!=/(£„), HaXOa,HM fiOJiee BbICOKOe SHaqe- 
HHe, a HMeHHO dcjdc^^ 2.3. 



-LOOft -0.^ Atm *«SOO *1000 Co 

Phc. 60 

§ 4. SaBHCHMOcxb peexoBbix 3KBHBa.iieHX0B ox cncKxpa 

npe^lcxaBJiHex xaK>Ke HHxepec nojiyqnxb xoxh 6bi npnfijiHJKeHHoe coox- 
HOUieHHe MCHCAy HaiUHMH UBCXOBblMH SKBHBaJieHXaMH H CneKXpaMH B CHCXeMe 
HD (a^h no3AHHX KAaccoB depeM xo.nbKO raraHXfai). Ha pwc. 61 KpyxcKaMH na- 



BO AO ro CO !■"- 

Phc. 61 


HeceHH cpeAHHe (HopMaoibHbie) sHaqeHHH (B3HXbieH3 DjiaBbi VI), a xoqKaMH — - 
HHAHBHAyajibHbie, He BomeAiuHe b ocpeAHeHHa CnjiouiHaa KpHBan Aaex coex- 
HomeHHe, BbiBeA©HHoe na ocHOBaHHH Haiueii c{)opMyjibi (3) h xabjiHAw 9 pa- 
6oxbi C H p c a [94]. 
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Ka’rajior (|)0T03jieKTpHMecKMx i:(BeTOBb7x e 


3KBHBajieiITOB SBCBfl 


!93 


§ 5 . CpaBHCHHC TOHHOCTCM aJICKTpOKOJIOpHMeTpHHeCKHX KaTajIOrOB 


B saKJiKJqeHHe, b Ta6jiH[;e XXXVIII, npHBOAHTca cpaBHeHHe TO^HOcreft 
rJiaBHeniUHx sJieKTpoKOJiopHMeTpHqecKHx KarajicroB, oxBaTbiBaiom«x 6ojib- 
mPie oeaac,™ Ha Heje: C r e 6 6 h h c a, X a <}> e p a h Y h t cj) oT^ a S. 
C T e o 6 H H c. a h Y h t o p ;; a [102J, B a k xep a [48] h B lo c c o b 1671' c 
TOHHocTbio, AOCTurHyxoft B HacToniJieH paooTe. B nepBofi rpacbe 3 toh Ta6jiH- 
Hbi^ yKasaHbi aBTopw cooTBercTByiomero ajieKTpoKOjiopHMe'rpHHecKoro Kaxa- 
Jiora; bo Bxopoit oxHoiiieHHe lUHpoxw pbcxoboh CHCxeMbi ^zraiiHoro Kaxajiora 
K mHpoxe cHcxeMbi Me>K;iyHapo;iHbix noKaaaxejieii UBexa Bepnee -- 
tHXbi di-ldc^^, B xpexbeH -- cpe;uiaH omH6Ka ofliroro KaxajroacHoro aHaveHHH 
BpBexoBOH CHCxeMe aBxopa; b vexBepxoft — axa omH6Ka, npHBeaeHHaa 

- “-'"o "I paccMarpH- 

noKasaxejieH pBexa mm ocyme- 
BsKKepa h T io c c o b ^ocpe;^CTBOM nepexoL k 
o! ^ ^ ^ ^ ’ "‘^•^'^^yacb saxeM SHaqenHeM 2.3 mjisi nepexoaa 

01 nocneaiieH k HiKajie Mea<AyHapoaHbix noKasaxejieH pBexa. noaxoMy shI 
.eHHH, npHBe;;eHHb.e b xa6,imrxe XXXVIII, oxhochxcb. cxporo roBoprK nee- 
TOBMM 3KBHBa.;ieHxaM 3Be3fl cneKxpajibHbix xhoob B8-B9i.^ 

LHcxeiwbi C X e 6 6 H H c a, X a c}) cji o p a h Y h x * o p a a ] B s k- 

^ lUHpoxy pBexoBOH cHcxeMbi no cpaBneHHfo- 

HHxepec cpaBHHXb Ham Kaxajior c xa-KHM uBexoBan ch- 
“™POTe Hjrn npeBocxoanx xaKOByio naiuero Kaxa- 
lora, TaK He cHcxeMw iiMetoxcn cpeaH mecxHUBexHOH aJieKxpoKOJiopHMexpnH , 

1 B CBH3M c pacc',MOTpeHiie:vi TaCjiHybi XXXVIII c.xeflyeT oiMexHTb ^to b iiee 

He BOIHHH .xanHbte o tohhocth ;iByx coBpeMenHHx KaTa.xoroB paccMaTpHBaexroro XHHa 
,a HMei-nro KaxaHora lU h ji t a h H }k p k e o r a iqi i a>-^.'wipMBde.vioro XHna, 

auesn 3 r r p tr n i R 7 'i M r -4 » o k c o h a 191] h KaxaJiora 6jih3khx k Cojinqy 

^ ' cxmxutH iiyHCHHM ocTanaBjiHBaTfaCfl Ha nepBOM H3 arax 

KaxanoroB noimiy, hto nocTpoenHe ero He HMeex imvero oSipero c npHn/nnaMH coBoe 

Tn Kacaexca Kaxanora 3 r r e- 

.aevpiirH no npuBo/p-ix flaitiibix ;yrH nojiyneHiibix hm oihhSok BHeaxMocebeDHWx 
a ma„ao ,a,«,oc,p„py.r 

ihom paSoxbi) conocxaBHeiraeM oxAejibHbix Ha6jiiofleHHft HePojibiuoro nucjia SBeax 
AJiH Bcei'o /nranaaona HaS.niojtaBmHxcH aBes/nibix BejiHann Cox -i”'s xo 4-n’“2l Pap 

CM»rpe„„a aro« raila,m„. o6 „c..K„H,aaa„o Toyml, 

JJIHx™'7Be4 sVir"! ^ k rOMy we or apKocm Haeawaae- 

Mm Rn Z J«-'“'ro"HTejiwio BHcoKaa tohhocxb BbiabiBaex ireKoxopoe yflHBJieHHe 

npiiHHTb BO BiiHMaHHe iiecoBepiueiicTBo npnMeHenHoro 3 r r e h o m Mexona vnex-i 

£ ciir “ir “r*er- 

CKonieHHH SjraronpHHTHbix ycnoBHHX (HaSaXiofleHHa 

JT wf n rr p ‘ Hte pH.i(a.MH HaPjiiofleHHH IljieHfl Moprana h 

MaKflOHa;ib«.. HOHaaa^o HauHnne 
ttijHa c.siucc,iBtnHbix pacxow/(cnHH b nojiyHeirabix pesyjibxaxax 1721 3 xh narxe-K^P 

rLrisrr™'”" -’» ySs™ sx 

13. i5iboxa3Bob ib(5ftrciq). raibg^s. ao'gcj., Mi 14 
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Tjiasa nHTaa 


TaSjiHua XXXVIII 


Abtop 


CcbiJiica 


Hhkohob 

flOCCOB . 

BsKKep .... • • • 

<'.Te66HHC, Xa4)ctiep, yHTcjiop;! {c^) 
CTe66HHC, yHT(t)opfl, (pacieT) 

„ , (CHCT. u— Gi) 


m 

±0 • OIO 


m 

±0 • 007 
o . 030 
O . 034 
o . 069 
0.025 
o . 016 


OcHOBHoft Kaxajior 

[67] 

[48] 

[99. 

[102 


CTe66HHca h yHT(f)opfla^. npasAa, cpeAH cHCTeMbi «MOHOxpOMaTHHe- 
CKHX» BeJIHMHH 3T0r0 KaTaJIOra, CpeAHH6 AAHHbl BOJIH KOTOpbIX npHEGAeKbl Ha 
pHC. 57, Her TaKofi napbi, KOTOpaa b toahocth cooTBercTBOBajia 6 h HauieMy 

KaraJicry (HaH6ojiee 6 jih3koh aBJiaercH cJioJKHaa KOM6HHaH,HH —{U+F)— 

L G), c KOTOPOH Mbi no3HaKOMHjiHCb Bbiuie) . Hs 3Toro saxpyA- 

2 uPHua MnwHn rktmtm nar- 



CHHTaB, OCHOBbIBaHCb HB 
UieCTHHBeTHOH KO./IOpHMeT- 
pHH CTe66HHca, toh- 
HOCTb raKoro KaxaAora, 
KOTOpUft HMCA 6bl Ty HCC 
iHHpoxy HBexoBoii CHCxe- 
Mbi, Hxo H Ham KaxaAor. 
3xoro BOcnoAbsyeMca 

AHHHHMH 0 TOHHOCTH HBS- 
THOASHHft, npHBeAeHHbIMH 

b oAHOft H3 pa6ox Cxe6- 
6 HHca H yHX(})opAa 
[101]. CxpOHM SaBHCHMOCXb 
cpeAHeft omHCKH oahoxo 
H a6AK)AeHHa b saBHCH- 

MOCTH ox SKBHBaAeHXHOft 


AAHHbl BOAHbl paSAHMHHX 
(jjHAbXpOB (pHC. 62) AAH 


3 Be 3 A Hp'ie 7™0 (ycjioBHa naSAioAeHHH Koxopbix 6 ah 3 KO cooxBexcxByiox 
ycaoBHaM Ha 6 AK)AeHHfi sbcsa namero KaxaAora^),^ oxKyAa y 6 e»:AaeMCH 

B BeCbMa HAaBHOM XOAe XOHHOCXH B aaBHCHMOCXH OT X 

npH 3 XOM CABAyeX HMCXb B BHAV, HXO Cx& 66 hHC H yHX(i)OpA TaK 
HOAOHpaAH CBOH cB 6 xo 4 )HAbxpbi, HTO ox 6 pocbi B paSAHaHblX (JjHAbXpaX He pa 3 - 
AnaaAHCb cymecTBeHHO no BeAHHHHe. 


1 UlecTHUBeTHaH ojieKTpoKOAopHMeTpHH BbinojiHHJiacb Ha 60" H 100 pe(|)AeK- 
Topax OOcepBaTopHH Maynx BHflbcOH, aah KOTopbix HaOAioflaBmHeca SBeaflbi 
fiblJIH BCCbMa apKHMH oO-beKTaMH. 

2 Boaee caaSbie SBeaAW (C 7"0 HaOjiioAaAHCb CTe66HHC0M h Yht- 

ij) O P A O M B CpeAHeM Ha HeoSblHHO OOAbUIHX aeHHTHbIX paCCTOHHHHX, HTO Morjio no- 
HH3HTb TOHHOCTb Ha6jIK)A6HHft. 
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_ Ka-rajior jjOToaj teKTp HqecKHx AseTOBsix SKBHBajteiiTOB snesn ] 95 

cpenmx oiuhQok ajisi SKBHBajieHTHbix AJinn 
^omi Haiuen UBeTOBOH^CHcreMbi ( rji. I, § 8) nojiyvaeM, bto ^ = 39u 

530);i(), CpeAHHe OIMHOKH MOHOXpOMarHqeCKHX BeAHAKH fiyAVT paBHbl COOT- 
BeTCTRPHHO -I- Owns*^ TJ -U nmno/l pdtJHbi LUUl- 

eiLiBCHHo ± U.U55 H ± 0’;^024. OTCK)/^a cpeOTHH omH 6 Ka orhoto onpene- 
ACHUH HBCTOBOrO OKDHBaAeHTa CTe 66 HHCOM H yHT(j)opAOM 6 yAeT 
paBHa aak cHcreMbi, paBHOH no lunpoxe Hameif, ± 0’”060 b HacToamen 
CHcreMe n ± 0'!'C43 b MexKAyHapoAHOH. oahofo KaTaAOJKHoro sHane- 
hhb, ocHOBaiiHoro na xpex Ha 6 jiK)AeiiHax, 63 'AeM HMexb npHseAennue b ra- 
TOH CTpOKe xadAHUbi XXX VIII sHaneHHa +0»!*035 h +0“C25 coxBexcxBeHHo 
noMHMo sToro pacnexa paccMOxpnM xaKJKe xonnocTb onpenejieHHa iiBe- 
TOBWX 9KBHBaAeHTOB B peaAbHOH CHcxeMe CxeeoHHca ri ynxcbopAa 
{U Gp). Sxa CHCTeMa, oxBaxbiBaH Hamy (cm. pnc. 57), npHAiepno b Ma msa 
~ 6 oAee mnpoKa, b bcm .necKO ySeAHXbca h h 3 paccMoxpeHHa pnc 63 Smo 
COOTHOUienUe MOKAV OScHMH CHCXCMaMH PBCXOBblX LsHBaLuTOB.’ 



riojibsyacb pHC. 62, ne npeAcxaBAHex xpy^a HafixH qxo CDe/iHsisi 

msexoBoro SKBUBaAeuxa b cncxeMe (U - G) paem 
_ . qxo cooTBexcxByeT b Hamen cncxeMe snaqeHHio ± 0’”040. Oxcioa'i 
AAH KaxaAOJKHoro BHaqeHHH ocHOBanHoro na xpex Ha6AK)AeHHBx no- 
AyqaeM o = ±0™047 b cncxeMe (V-G) n ± 0»^0l6 - b Me^napoAHOft 

CMOTSHbiTB^afiAmrflxxvn?^"''"^ KaxaAoroB, pac- 

cMoxpeHHbix B xaBAHue XXXVIII, xoqHocxb KaxaAoxKHbix BHaqeHHH HBexoRbix 

SKBHBaAeHTOB cymecTBCHHo HHJKe, qew AAH Haniero. 9 to eipe paa noAqepKH- 
Baex xe npeHMyu];ecTBa, Koxopbie Aaex bobmoxkho 6 o,xee xuraxeAbHbiH vqex 
oc.JiaSAenHH CBexa b aeMHofi axMoccJjepe, ^ 
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rJIABAniECTAfl 

HSBblTKH LtBETA 3BE3JI 

§ 1. HcKOTOpwe npeflBapHxejibHwe saivreHaHHH 

ripH CTporoM noaxoAe k npo6.iieMe HsyieHHH npocxpaHCTBeKHoro pac- 
npeAe^xeiiHA h cJjHSHMecKoft crpyKTypH Me>K3Be3flH0H norjiomaiomeH MaxepHH 
•9xa npo6jieMa OKasbiBaexcH MpeaBbivaftHO c.xo>khoh. riojiHoe ee pemeHHe xpe- 
fiyex onpeAeJieHHs saBHcamero ox A,nHHbi bojihh MOHOxpoMaxHqecKoro no- 
rjtomenHH CBCxa k(X. r) Ka>KAoro paccxoaHHH h HanpaBJieHHH b 

npocxpaiicxBe, onp&AOJiaeMoro BeKxopoM 7, xo ecxb ajih Ka>KAOH 3Be3AM> 

■c noMombfO Koxopoft onpeAeJiBcxcn MeH<3Be3AHoe norjiomeHHe. PaccxoHHHH 
AO 3Be3A AOJlJKHbl HaXOAHXbCB C 60 JIbm 0 H XOBHOCXbK), BXO Xpe6yeX HHAHBH- 
AyaxbHoro onpeAOJieHHH hx a6coJiioxHbix BejiHMHH, a xaKJKe HcnpaBJieHHa bh- 
AKMblX BeAHBHH 33 nOrJIOlHeHHe B Me>K3Be3AHOfl CpeAe. oaKOH OCAaOAeHHH 
CBexa k(Xf r) AOJi>KeH onpeAOAaxbca A.nn KaacAoro HanpaBJieHHH h pac- 
CXOHHHH nOXOMy, HXO eCXb Bce OCHOBaHHH OJKHAaXb HenocxoHHCXBa cpeAHHX 
pasMepoB nbiAOBbix nacxHU b pasJiHHHbix o6AacxHX TaAaKXHKH |37J(. Ha 
pasjiHMHH B saKOHe HsSHpaxeAbHoro ocAa6AeHHH CBexa HMeioxcH h npHMwe 

iVKaaaHHfl h 3 HafiAiOAeHHft [46], [109]. ^ 

OAKaKo noAoOHbift, cxporHH h AexaAbHUH noAXOA k paccMaxpHBaei o 
npoOAeMe cxanex B03M0>KHbiM AHUib xorAa, Koraa 6yAyT noAyneHbi DOAbuiHe 
DHAbi npeuH3HOHHbix cneKxpo([)OxoMexpHHecKHX Ha6.iiioAeHHH He xoAbKO np- 
KHx HO H AocxaxoHHo cAa6faix 3Be3A. Heo6xoAHMa xaKiKe paspafioxKa cneK- 
■TpaAbHbix KpHxepHeB, KaK AJIH iiaxoiKAeHHH HcxHHHoro pacnpeAeAeHHfl snep- 
ir™ B cneKxpax oxAeAbHbix 3Be3A, tbk h a.iih onpeAeAeHHH HHAHBHAyaAbHwx 
aOCOAIOXHblX BeAHHHH, OCOfieHHO AJIH SBOSA, OXHOCHmHXCfl K paHHHM CneK- 

' ^^^'^B^HTcxoflwS'BpeMH Mbi eme BecbMa ahabkh ox bobmo^hocxh noAofiHora 
noAxoAa K HHxepecyiomefi nac npoOAeMe. HoaxoMy, ocoOenHo b “^ccoBbi 
paOoxax npnxoAHxca ACAaxb BecbMa cymecxBeHHbie ynpomeHHH. Ynpom 
.hhh AeAaioxcH KaK b oxHomeHHH noAynaeMoro MaxepnaAa — 
cboxoMexpHHecKHx HaOAioAeHHH KOAopHMexpnnecAHMH, xaK h b OT^HomeHHH 
onpeAe-aeHHH paccxoHHHH ao 3Be3A — HcnoAb30BaHHe cpeAHHX aOcoAioxH x 
BeAtwHH H BH^enne AHiub npnOAHiKeHHbix nonpaBOK sa oOmee norAomenHe 

“ oHBiMMe 3Be3i. n03T0«y B HBCTOBmee BpeM, 

cACAOBaHHH noFAomeHHH HocHX xapaKxep AHlUb npeABapHXeAbHOH 'p 
BCAKH — AAH BblHBACHHH CaMblX oOuiHX KOHXypOB CXpOeHHH Me>K3Be3AHOH 

uorAOuiaiomeH cpeAW. „ 

IlpH npHMeneHHH KOAopHMexpHnecKoro MexoAa xohhoh MepoH h 36 p _ 

TejibHoro coera BBaaoTca „ c T H H H b. it H 3 6 a, T Q ^ 

onpesejiaeMHii KaK pasHOCTb BHeaTMOC(tiepHOro 

SBCSAbi Co H ee hcxhhhofo uBexoBoro sKBHBaAenxa Ch cbodoahof 
BAHHHHH HSOnpaxeAbHOrO OCAaOAeHHH CBexa B Me}K 3 Be 3 AHOM npocxpaHcxB - 

£„=Co— c„. 
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H 3 6 M T i; H i;,s e T a 3 b e 3 

B HacTOHineH pa6oT6 cTaBH,jiacfa aay^ana Haxo>Kj!reHH5i /tocTaTO^Ho coBep- 
menHoro Mexo^a onpe;ieJieHH5T Co , t. e. peuieHHsi (JjoTOMeTpHqecKOH qacxH 
paccMaxpHBaeMoft npo6jreMi>i. Ha H3,no>KeHHoro b npe;[rbi;iymHX rjiasax bh^iho, 
qxo 3xa 3a;j;aqa Mo>Kex 6bixfa pemena flocxaxoqHo j^^toBjieTBopHxejibHO. Bxopan 
>Ke, cneKxpocKonnqecKaH, vacxb npoSjieiviH — onpe^ejieHHe hcxhhhhx iiBe- 
XOBHX SKBHBaJieHxoB 3Be3A — Biue /rajiCKa ox CKOJibKO HH6yAb npHeMJieHoro 
pemeHHH. Kax mh yBH^iHM HH>Ke (§ 4), xoBHocxb HsdbTXKOB UBexa nojiHocxbio 
'•onparrejiHexcB xoqHocxbio onpexi;e,iieHi'iH C » , riocKOJibKv nocjie^HM tiobth na 
nopHAOK HHa<e xohhocxh Co ■ 

B HaciHincM HccjieAOBaHHH xaK>Ke npHXOAHxca bboahxb SHaqHxejibHbic 
ynpoiueHHB, AonycxHMbie BBHAy HesHaquxejibHOH xomhocxh onpeAejienHH hs- 
^bixKOB UBexa. Tax, b Aa.nbHeHUieM npHHUMaexcB npH6jrH>KeHHo cnpascAJiH- 
BblM HSBeCXIIblH aaXOH A.JIH SaBHCHMOCXH H36Hpaxe.)IbHOrO OC.Tia6,JI6HH5! cBexa 
B Me>K3Be3AH0H CpeAB ox A.nHHbI BOJTHbl 
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Mbi npeHe5peraeM, cjfeAOBaxejibHO, H6Hxpa.)ibHOH xoMnoHeHxofi ocjia6jTeHHH 
HecMoxpH Ha xo, qxo xax noKa3a,x He^aBHO M, A. B a ui a x h a 3 e [3]t, b otAh- 
'qr-ie ox Apyn-rx 6ojree paiiHHx pa6ox [llj, [55i, 3xa xoMnoHenxa Moxex aocth- 
I’axb Bno,nn6 saMexHofl B&imquHbi. OAnaxo AO.Jia HeftxpajibHoro iiorjromeHHH, 
noBiiAHMOMy, qquecxBCHHo paa.nHqaexca b pa3.nHqHbrx qacxax FaJiaxxHKH [3], 
Bc.neAcxBHe qero ee yqex cxanoBHxa oqenb neyBepei-inbiM. 

Mb[ npHHHMaeM .xaKwe, qxo noxasaxejib n b (jjopiviyjie (1) nocxoaneH 
• [8(. 3x0 xaxxre xojxbko Hexoxopoe npH6jiH>KeHHe. 

^ i ^ ^ ApyxHMH aBxopaMH, HanpriMep Y h x cp o p- 

0 M I i07|, BocbMc) rcjibHO noKfi3<iiro, it hg hbjihctcj? tioctohh- 

T'f MGHnGlCfl C /tJIHHOH BQ.fTHbl, y6bIB95T ITO MGpC yBG.HH^CHHJT nOC.JTCJ^HGH. 
JIo H caM BaxoH HsGHpaxejibHoro nor.iioi.n,eHHa ^(X) noBHAHMOMy xaK>Ko 
MenBexca b paajraqHbix qacxax HaTitefi sbosahoh CHCxeMbi [37], HoaxoMy aah 
npuDAHBceHiioro HayqeriHH cxpoeHiia nor.nor.naiomeH MaxepHH b FaAaKxnKe 
ynpoiuenHOe cooxHorueHiie (1) c n~l npeAcxaB,naexca Ha ashhom axane 
HccAeAOBaHHH HaH6ojiee npneivtJTeMbiM. 


§ 2. HopMAAbHbre ABCXOBbre AKBHBajieHXbl 3Be3A 
cneKxpaAbHbix xhhob B5 — AO 

H;ra onpeAejieiiHfl hcxhhhhx H36bixK0BHBexa SBesA Heo6xoAHMo snaxb hx 
M cxHHHhie >Ke UBexoBwe 3KBHBa.neHTbi, qxo b nacxoHmee BpeMa, npaxxHqecxH, 
elite HeocymecxBHMO. HoaxoMy npHxoAHxca orpaHnqHBaxbCH Hcno.iib30BaHHeM 
AKHIfa CpeAHHX 3HaqeHHH HCXHHHHX HBeXOBbtX SKBHBajieUXOB H3yqaeMHX 
cnexxpajibHHx xAaccoB. Taxue cpeAHHe nsexoBHe axBUBaAeHXH hphhhxo na- 
sbiBaxb «HopMajibHbiMH UBcxoBbiMH 3KBHBajie«xaMH» (cM. cxp. 5) HJiH Sojtee 
COXpaUteHHO «HOpMaJIbHbIMH HBeTaMH» 3Be3A. c HOMOIUblO HOpMaAbHHX HBe- 
TOBbix 3KBHBa,rieHTOB ( C„ ) MOJXHO onpeAe.nHXb jihuib n p h 6 ,n h jx e ri- 
H bi e H 3 6 bi 1' K H H H e X a 3 e e 3 a, a HMeiiHo: 

E= Co — C, . (2) 

C reneiib npH6jiH>KeHH5i 3 xhx H36hixK0B k hcxhhhhm xapaKxepHsyexcH bojih- 
mtHOH AHcnepcHi'i HoptviajrbHoro pBexa. F[ocKO,iibKy b AajTbHeHuieiw mh 6yAeM 
HMeXb Ae.no TOJIBKO C npH6jIHJKeHHHMH H36bIXKaMH UBexa 3Be3A, xo MH 6yAeM 
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198 rjiaBauiecTaa 

■'HaSHBaTb HX npOCTO, B COOTBerCTBHH C o6biqHOH npaKTHKOH, H36bITKaMH BBC- 
ra. ripHMeHeHHe flJia BwqHCJieHHH HsdbiTKOB uBexa npH6jiH>KeHHOH (|)opMyjibE' 
f2] TaK>Ke cymecTBeHHO orpaHHHHBaeT bo3mo>khocth HcnojTbsoBaHHH sjieKxpo- 
Ko.nopHM6TpHqecKoro Karajiora. O^HaKo b HacTOHiuee BpeMH 3 to HeH36e>KHO. 

illnpoKO pacnpocTpaHCHHbiM cnoco6oM onpeAeJieHHH HopMajibHux UBe- 
TOB HBJIH&TCB OCpeAHCHHe BHeaTMOC4)epHbIX UBeTOBbIX SKBHBaJieHTOB 3563/1: 
aaHHoro cneKTpajibHoro THna, jih6o bo3mo>kho 6o,nee CBo6o;[/Hbix ot bjihhhhb' 
'Me>K3Be3//Horo ocJia6jieHHH CBexa, jur6o pe/i,yuHpoBaHHbix reivt hjih hhwm 
cnoco6oM 3a 3 to BJiHHHHe. XtjrH 6o;ibmeH nafle>KHOCTH pe3y,nbTaTa, Sepyx^. 
oobiHHO, 6ojree 6 jih3kh 6, a cjie/ioBaxe,nbHO b cpe/tneM h 6ojiee apKHe 3Be3Abi, 
pacnojiO/KeHHbie na /locxaxoBHO bucokhx ra,iiaKXHqecKHx iiiHpoxax. B coox- 
BexcxBHH c 3XHM H 6biJiH Bbi6paHbi 3Be3/rbi Haiiiero nepBoro cnncKa' 
(exp. 157 — 160). 

Cjieayex oxMexHXb, hxo npw najiHHHii 3cj)c|)eKxa aOcojiioxiiOH BejiHMUHbi,, 
X. e. aasHCHMOcxH Ch ox M. yKaaaHHbift cnoco6 riaxojK/ieHHH HopMa.nbHbix 
UBexoB He OesynpeqeH, nocKOJibKy cpe/iHHe aOcojiioxHbie BejiHHHHbi 3Be3fl 3a- 
BHCHX ox BOSBbimeHHH nocjie//HHX Hafl rajiaKXHHecKOH njiocKOcxbro [105], Ho„ 
lOK Cy/iex noKaaaHO HHwe, 34)(t)eKx aScojiioxHofi BejiHHHHbi //.xh uBexoBoii ch- 
cxeMbi Hauiero Kaxaxora He cxoxb snaqnxexeH h hm OKaabieaexcH B03MO>KHbiM 
ripeHcOpenb npH /rajrbHeHmeft /iHCKyccHH Kaxaxora. 

Mbi nocHHxaxH uejiecoo6pa3HbiM ncnoxbsoBaxb CHCxeiwy cneKxpoB HD,, 
nocKOXbKy xoxbKO B 3XOM Kaxaxoxe /laHbi cnexxpbi Bcex naOxio/ieHHbix HaivtH 
3863/1. Ha 3X0 npHUIXOCb nOHXH HeCMOXpH Ha HCflOCXaXOHHyiO XOHHOCXb Xtp^- 
nepoBCKoro Kaxaxora, a xaKHce HecMoxpn na HaxHHi-ie b h 6M /];ax<e HOKOxopbix 
cHCxeMaxuqecKHx omH6oK [100]. H. <I>. Oxopa 6bixo noxasaHO [36], hxO' 
npH BbIBO/ie HOpMaXbHbIX 1/86X08 3863// HenpaBHXbHO OrpaHHHHBaXbCH i/eno- 
•Cpe/ZCXBeHHblM OCpe//HeHI/eM BHeaXMOC4>epHbIX l/BeXOBbIX SKBHBaXeUXOB 3563//,. 
xoxH 6bi H pacnoxo/KeHHbix B cpaBHHxexbHo 6 xh3khx k CoxHi/y o6xacxfix c 
dOXbtUHMH raXaKXHHeCKHMH H/HpOXaMH. flXH 3XHX 3363// XaKH/e CKaSblBaeX- 
■CH Hexoxopoe BXHHHHe Me>K3Be3XHoro norxouieHHH. Vnex b nepeoiw npH6.x/i- 
>KeHHH 3Toro 3(})(l)eKxa moh/ho npHBecxH corxacHO H. H. HapeH-aro [28], 
noxaraH, mxo HsOHpaxexbHoe norxomeHHe oOycxoBxeHO paBHOMepno norxo- 
ii/a/ou/HM cxoeM, nxoxHOcxb Koioporo na//aex npn yxaxeHHH ox raxaKXHxe- 
cKOfl nxocKOcxH no sKcnoHeHi/HaxbHOMy saxony. B sxom exynae HaSnpaxexb- 
Hoe ocxaSxeuHe cBexa b Mex/SBesxHOH epeae, x. e. hsSbixox i/sexa xxh SBesabi 
c raxaxxHxecxoft n/Hpoxoft />■, pacnoxo>xeHHofi na paccxoHHHH r ox CoxHi/a, 
M0)Kex 6bixb npeflcxaBxeHO cxeayK/u/HM BbipaJxeHHeM: 

I JIQ c _ K 03 d)(t)HUHeHx H36HpaxexbHoro ocxaOxeHHH b HanpasxeHHH raxax- 
THxeexoH nxocxocxH 3 — onxHHecxaji noxyxoxmnna raxaxxHxecxoro no- 

» » p / ?• sin b \ 

rxo/r/a/OLi/ero exoH. a p{r, j-coKBHBaxenxHoe pac- 

cxoaHHe» Ao SBesAw, cooxBexcxByx/mee xo3cl)cj)HUHeHxy ocxaOxeHHH Axn 
raxaxxHHecKOH nxocxocxH. 

HpeAnoxaraeM npH6xH}xeHH0, nxo oxHomeHHe o6u/ero norxomenHH x hs- 
6npaxexbHOMy, x. e. nsObixxy i/Bexa E, noexoanno: 

a 

Y = — = const' 

» 77 
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Joraa hjih odmero norjiourenHH 6yAeM HMeTb BfaipaaceHHc: 

a (r, h) == flop ('■> = Tt'oP (^> ^)> ('^) 

KGTopoe noHaAoSHTCH B AaJiijHeHmeM npn onpeAeAeHHH paccTOHHHH ao 
'SB esA ■ — ■ AJiH HcnpaBJiBHHH Hx BHAHMbix BeJiHqHH 33 o6mee norjiomeHHe. 

KoHevHO, npeACTaBjieHHe o paBHOMepno norjioipaiomeM cjioe 5 ibjih6tch 
■AHU ib rpy6o cxeMaxHHHbiM, ho oho Bce >Ke jiyime, hom nojiHoe npeHe6pe>Ke- 
*-HHe 3(|oc|)eKTOM norjiouieHHH npH BbiBOAe HopiviajibHbix pBexoB sbosa. IlpH 
npeABapHxejibHOM paccMoxpeHUH AaHHoro Bonpoca mh npenedperjiH cnaqa- 
■.xa paccMaxpHBaeMbiM 3(|)4)eKxoM. B pesyjibxaxe axoro AJia ra.naKXHqecKOH 30- 
>HM 6bijio noAyqeHO dojibuioe mhc.xo o6jiacxeH co sHaqHxejibHHMH oxpnuaxejib- 
HblMH HSdbIXKaMH UBeXa. 3x0 MOrJIO 6bIXb o6'baCHeHO JtHdo BJIHHHHeiVI 3({)<|)eK- 
xa aScojiioxHOH B&nHqHHbi, jih6o nenpaBUJibHbiMH sHaqeHHaMH npHHHXbix Hop- 
MajibHbix UBexoBbix SKBHBajieHXOB H, B qacxHOcxH, oxcyxcxBHCM yqexa HsdFpai- 
xejibHoro norjiouieHHH, npH BbiBOAe hocjicahhx. BsHAy HesHaqHxeAbHocxH 
'nepBoro 3(|)(|3eKxa (cm. HH>Ke) mh npHui-xH k saKJiioqeHHK), b corjiacHH c 
,n. n. n a p e H a r o H H. O. O ji o p a, o Heo6xoAHMocxH yqexa 3(|)c})eKxa 
Me>!\3Be3AHOrO nOrjIOmeHHa H AJTH CpaBHHXejIbHO 6 jIH 3KHX, BblCOKOUIHpOXUblX 
3Be3A Hamero nepBoro CHHCKa. 

yqex B,JiHaHHH Me>K3Be3AHoro nor.xouieHHa mojkho 6biJio 6bi yxoqHHXb 
AonojiHHxejibHo, Hcnojibsya nocxpoennyio FI. H. IlapeHaro xapxy pacnpe- 
lAeAeHHH norJioipeHHH b saBHCHMOcxH ox ra,naKXHqecKHX KOopAHHax [29], 

Ha AaHHOM axane mh nocqHxajiH axo hbahuihhm, yqHXbiBaa rpy6ocTb 
cneKxpocKOHHqecKHX AaHHHx, HcnojibsyeMbix b HacxoHipeft pa6oxe. 

JtjiH Koa4)4’MOT&*'iTa o6aiero 4)oxorpaft)HqecKoro norjiomeHHH 6bijio npHHH- 
TO cpcAHee 3HaqeHHe corjiacHo HapeHarQ, a hmchho: 

Ha OAHH napc6K. 

ripHHHMan cnpaseAJiHBoft 4)opMyjiy /e(X)~X~', noAyqaeM, khk h 3- 
■BecxHo, cAeAyfomee cooxHomeHHe MexcAy o6mHH (j30xorpa(})HqecKHM norAO- 
‘lABKHeM H HsdbixKOM nBcxa B Hauiefl CHCxeiHe: 

X~‘ 

<»0<t,=Y<„£'=^rVT^ ’ 


H, aHaAornqHO, aaa o6rn6ro BHsyaAbHoro norAOineHHa: 

Aec Ac/k 

SAecb Xed, H Xen aKBHBaAeHXHfaie aahhh boah aah MexcAynapoAHOH 4)Oxo- 
rpa(})HqecKOH h (|)0X0BH3yaAbH0H chcxcm, a Xec h Xm!- — Aah Hamefi aAeK- 
;xpoKOAopHMexpHqecKOH CHCxeMbi. 3 xh nocAeAHHe snaqeHHH 6biAH j'xre 
BaflAeHbi BHUie (xa. I, § 8). /Fah SBesA, HHxepecyiomHx nac xhhob (B8-89), 
MO>KHO npHHHXb B CpeAHOM; 

Xec = 388 H Xe>H = 527 w/p . 

FFaH OlipOAeACHHH Xe<i, H Xeu MbI BOCIIOA bSOBaAHCb XeM nyXBM, 
KOXOpbIM lUAH CHpC H JFjKOHHep [94] HpH OnpeAeAeHHH a4)4)eKXHBHbIX 
AAHH BOAH MexiAyHapoAHOH CHCxeMbi. Ho MbI HcxoAHAH He H3 pacnpeAeAeHHH 
aHepi’HH B cneKxpe a6coAioxHO qepHoro xeAa, KaK axo abahah UHXiipoBaHHbie 
aBxopbi, a H3 HaftACHHoro Bbime cpeAHero pacnpeAeAe«HH aHepxHH b cneKxpax 
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rjiasa luecTaH 


3Be3/i; paHHHX THHOB. ripH 3T0M OnpeAejI5IJIHCi> KaK 3(j)(j)eKTHBHbie, TaK H Keo6-, 
xofliiMbie B AaHHOM cjiyqae, SKBHBajieHXHbie ajihhh bojih. PeayjibTaTbi npoBe- 
AenHbix noiicqeTOB ^aHbi b raOjiHue XXXIX. 

Ta6;iima XXXIX 


CneKTp 

MeaiA. 1 

^etj) 

30 T. CMCT. 

tj) : 

MeJKft. (pOT. CHCT. 
^ee 1 b 

B 3 

418 m j.1. 

422 mfi 

542 mil, 

542 tU/b 

B 8 

422 

426 

S 4 I 

542 

AO 

427 

430 

541 

543 


Ms STofi TaOjiHUbi bh;iho, qro CKOjibKO HH6y.Hb cymecTBeHHoe pasjiHqHe 3 kbh- 

•BaJIGHTHblX H 34)4)eKTHBHbIX BOJIH HMeCT MBCTO TOJIbKO .a,JIfI cjjOTOrpaiJlH- 

■qeCKOH CHCTCMbl. 

Jl,ii5i 3Be3a B8-B9 6bijiH npHHHTbi cjieAyioiHHe cpeAHHe sHaqeHHfl 3kbh- 
BajieHTHbix ajihh BO.nH: 

Xect) = 423 //J.p H Xen = SA2 m\l. 

MocjiejiHee anaqeHHe onpe.aejisieTCH necKOJibKo iwenee yBepeimo, qesi 
nepBoe, BSH^y HeflocTaroqHo Toqnbix AaHHbix o cneKTpa.iibHOH qyBCTBHTeJib- 
BGCTH njiaCTHHOK, npHMeHHBlUHXCH HpH HOCTpOeHHH MeXfflyHapOAHOH CflOTO- 
BHSyaJIbHOH CHCTCMbl [94], 

C HaiiAeHHbiMH 3HaqeHHHMH 3KBHBajieHTHbix p;.nHH BO.IIH nojiyqaeM: 


=-^ — ^3.5, 


H aHa,norHqHo: 


T„ 


= ^ = 2,7. 


Oxcio/ia, Ha ocHOBannH (3) h (4), nojiyqaexca cjieayioinee BbipaH<6HHe fljia 
oisSbixKOB UBexa.oOycjioBJieHHbix ocjiaOjieHneM CBexa b nenpepbiBHOM norjio- 
maioureM cjioe Me>K3Be3flHoft MaxepHH: 

)■ sin b\ 


E{r, b)= 1.0-10-3p(r, b) = l.O-lO-s 


sin b 


/ r sjii b\ 


(7) 


■Ha OAHH napceK. OpH 3 tom E oxi-iochxch k CHCxeMe Hamero Kaxajiora. 

ZIjih (})yHKi],HH p(r, h) (npiiKHMan connacHO MapeHaro ^=100 
napcen) 6biji nocxpoeH Becbiwa npocxoii h yAoSubift rpa(|)HK. fljiH nojibSOBa- 
HHH paCCMaxpHBaeMbIM rpa(j)HKOM HeoOxOflHMbl paCCXOHHHH AO 3Be3A, KOTO- 
pue HaxoAHTCH no naBecxHofi ^opmyjie 

log r = 0.2 (m„„ — M J -f 1 = 0.2 — 2.7£) , (8) 

eCJIH BHAHMbie H aOcOJIIOTHbie BejIHHHHbl 3863^ AaiOXCH B BHSyajIbHOft CH- 
cxeivie. 

K coJKajieHHK), Mbi He pacnojiaracM HHAUBHAyajibHHMH aOcojiioxHbiMH 
BeJiHHHHaMH jijia OojibuiHHCxBa 3Be3A HacxoHLuero Kaxa.iiora. MoaxoMy iieHs- 
6e>KHO n0.IIb30BaTbCH CpeAHHMH aOcOJIIOXHblMH BeAHqHHaMH, MbI BSHJIH HX H3 

paOoxbi n. n. OapeHaro [29], a HMemio: 
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Bh 3. a6c. BejiH'iHHa (Mb) 
r.i. iiocji. [ CBcpxrnr, 

B5 -1.6 

B8 -0.5 

B9 0.0 — 5 ? 

AO -f-0.5 — S.i 

Onpeae,ne.HHe HopMajibHbix UBeroBbix SKBUBa-nenTOB 6biJio npoBej3;eHO nocjie- 
■ jlOBaTejibHbiMH npH6jiH>KeHHHMH. CnaBajia ohh Ohjih onpe^ejicHbi des y’^jera 
odmero norjiomeHHji ,a aare-M h c yqexoM aroro 3(|)(})eKTa .B pesyjibxaxe dbijiH 
nojiyqenbi HcnpaBJieHHbie aa HadHpax&XbHoe norjicmerrae UBexoBbie SKBHBa- 
jieHXbi aBesA nepBoro cnncKa. CooxBexcxByiomHe pacnpeAeJieHHs ajih qncjia 
SBCSA B aaBHCHMOCXH ox HX ABeXOBHX 3KBHBajieHXOB, KaK HenOCpeACXBeHHO 
'eadjiioABHHbie, xaK n ocpeAHeiiHbie no xpnaAaM, npHECAenbi b Ta6.TiHn,e XL. 


— 5-5 

- 5-3 



Ta6jinua XL 


HiiTepBc'i.ii C„ 


HenocpeACTBenHoe 

pacnpeAeJieuHe 

B5 B8 I B9 ! AO 


Ocpefluenne no TpnaAaM 
B5 I B8 B9 AO 


III 

7 n 




-1.35 

— I . 29 




— II . 20 

— I . 24 



1 

- ■ 15 

~ 1 . 19 



0 

- ‘ . 10 

-- 1 . 14 


I 

1 

1 

0 

— 1 . 09 

2 

3 

2 

— I . 00 

— 1 . 04 

7 

6 

I 

- 0 .95 

-0.99 

3 

9 

I 

— 0 . 90 

— 0 . 94 


8 

6 

- 0. 85 

— 0.89 


17 

5 

— 0.80 

— 0.84 


2 

13 

— ° - 75 

- 0.79 


I 

6 

— 0.70 

- 0 . 74 



2 

— ° ■ 65 

— 0 , 69 



0 

— 0 . 60 

— 0.64 


1 


— 0 • 55 

— 0 • 59 



0 

— 0.50 

-0.54 1 



I 

- 0-45 

-0.49 


j 


— 0. 40 

— 0 . 44 ) 





0.0 

0.0 

0.0 

0.3 

0-3 


0.7 

I.O 

0.7 


3-0 

3-0 

1.0 

0.0 

3-7 

6.0 

1-3 

0.3 

3-0 

7-7 

2.7 

0-3 

0.7 

II -3 

4.0 

0-3 

0.0 

9.0 

8.0 

2.0 


6.7 

8.0 

5-7 


1.0 

7.0 

7-7 


'•3 

2.7 

1 0.0 


0.0 

I.O 

7.0 



0-3 

6.3 



0.7 

0.3 

0-3 

0.0 

3-3 

I.O 

0.0 


nocjieAHiie ana'ieHun npHBCAenbi n na pnc. 64 . LFpii paccMoxpennH sxnx Aan- 
Hbix cjicAyer iiMexb i; BHAy, nxo AJin aeeaA B5 n AO HiweAa ivrecxo naBecxHaa 
ceAeKinin. HcKoxopwe aBesAH sxhx cneKxpa.TibHbix xnnoB Shah BKAionenbi b 
H adjTioAaxeAbnyio nporpaMMy noiowy, nxo ohh xoxa 6 bi paa Ohah KBaAHc})HHH- 
poBaiibi (b KaKOH ah 6 o KaxaAore cneKxpaAbHwx thhob), kbk npnnaAAeJKa- 
mne K KAaccaM B8 ham B9. Ho iiocKOAbKy aBesAti B5 h AO ocHOBHOro(Bxopo- 
ro) cnucKa Ohah BKAionenbi b Hero no xoHy >Ke npHanany, to nopMaAbnbie 
MBexa, noAvnennwe no AanribiM nepBoro cnncKa dyAyx AocTaxonno xopoino co- 
■.GXBexcxr.oBaxb 11 SBCBAaM — ocnoBHoro. 
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Phc. 64 

HopMaJIbHbie UBeXOB bie SKBHBajieHT bl (nO;i KOTOpblSlH MH nOHHMaeJ® 
^ecb cpeflHHe snaqeHHB { c„ — E {r, b) ) c^HTaa hx AOCTaro'iHO Ojihskhmh k 
Ch) nojiyqeHHbie no jiaHHbiM nepBoro cnncKa, npHBejieHbi b Ta6jiHne XLI 
BMecTe CO aHaneHHHMH hx OTcnepcnfi . 


Ta6jiHua XLI 


CneKTp j 

1 HopMaJIbHblH 

1 UBeT 

flHcnepcHH 

0 

B5 

ni 

— I . 02 

in 

±0 . 04 

B8 

1 

o 

±0 . 07 

B9 

00 

o 

±0 . 12 

AO 

—0 . 72 

±0 . 08 


_ Mbi He cHHTaeM nyjKHbiM npHBo;iHTb «cpeflHioio ouiHdKy onpeACJieHHH Hop- 
MajibHoro nBeTa», t. k., b ;iaHHOM cjiynae, axo noHHXHe He npeflcxaBjiaex hh- 
■ KaKoro HHxepeca. To nxo nac HHxepecyex — axo xonnocTb, c Koxopoft mo- 
Kex 6bixb onpeneJieH hcxhhhhh UBex SBea^bi no ee cneKxpajibHOMy XHny b 
K axajiore HD. A axo, KaK yKaawBajiocb yaie Bbime, xapaKxepHsyexcH sHancHH- 
HMH HHcnepcHH, npHBeaoHHbiMH B xafijiHue XLI. nocjieflHHe BecbMa snanH- 
xejibHbi. HoaxoMy xoHHOcxb onpeflejieHHH ncxHHHbix nBexoB oKasHsaexcH no- 
MXH Ha nopaflOK HHHce xohhocxh, noJiyaeHHbix HaMH BHeaxMoccJ)epHbix u,b6xo- 
' Bbix aKBHBajieHxoB, Hxo ofiycJiOBjiHBaex HX HeBbicoKyK) xoHHOcxb onpeAeJieHHSf 
' HsSbIXKOE HBexa. 

Mbi He dyacM ocxanaBJiHBaxbCH sAecb na paccMoxpeHHH Bcex npHHHH 
odycJiOBjiHBaKJuiHX OTcnepcHK) nsexoBbix aKBHBajienxoB b npHseflCHHOH Bbimer 
xadjiHne. Ciofla oxhochtch: a(J)4)eKx adcoJiioxHOH BeJiHTOHbi: BpameHHe h B03r- 
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MOMHaa ABOftCTBCHHOCTb 3803^, HajiHqHe npOTflXeHHhIX aTMOC(|)6p H T. A. Ho 
no>KajiyH r.naBHeHmHM hctovhhkom AHCriepcHH aBjiaeTca HCAOCTaToanaH Toq- 
HOCTb cneKTpajibHoS Kjiaccn(|)HKauHH. 

KaKoe orpoMHoe SHaqeHHe ajih onpeAe-neHUH hcthhhhx uBeTOBbix skbh- 
BajienTOB 3Be3A iirpaer HaflexcHan cneKxpa.Jib'HaH KJiaccH(|)HKaii.Ha bhaho, na- 
■npuMep, H3 paOoTbi Moprana hBha ©a b m a h a [SSj. Ha pwc. 65 Aanbi 

SaBHCHMOCTH HBBTOBblX SKBHBaJieHTOB HeKOTOpbIX 3803^, BSHTbIX H3 RIOCTH- 
UBeTflOH S.UOKXpOKOJIOpHMeTpHH Cx 066 HHCa H yHT(|)OpAa, C OAHOH 
CTopoHbi, OX cncKxpoB, BccbMa xipaTejibiio onp 0 AeJi 0 HHbix MopraHOM- 



T'lic. 65 


(xomkh), a c ApyroH cxoponbi — ox ropa3AO mbho© HaA 0 X<Hbix cneKxpOB, xa- 
OyjIHpOBaHHblX C X 0 6 6 H H C 0, M H y H X 4 ? 0 p A 0 M (KpyX<KH). ECAH IIO- 
c.iieAHsifi 3aBHCHMOcxb noKa3biBa0x 3 HaqHX 0 AbHbiH pa36poc xoqeK, xo nepBaa 
Aaex B0CbMa q0XKoe cooxholubhho wexcAy UBcxoBbiMH aKBHBaxeHxaMH h cbbk- 
xpajibHbiM xi-inoM. B cbbsh c sxhm Hiixopecno npoBBCxn xaKKo conocxaBABHHe: 



nojiyqeHHbix aaMH UBexoBHX sKBUBajieHXOB sbosa c hx cneKxpaiviH, KAaccH(})H- 
UHpoBaHHbiMM 113 o6c0pBaxopHH Maynx Bhabcoh [ 100 ]. Ha pHc. 66 npHsoAena 
3 X0 cooxHOUiemie aasi 3 Be 3 A, KJiacci«l)HUHpoBaHHbix b HD, kak npHHaAAeJKa- 
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I’jiaBa iflecraa 


OAHOMy THny — AO. Hs SToro pHcyHKa bhahm, bto AHcnepcHH uBexoB 
.AJiH CHCTeMbi MayHT BnjibcoH cyiyecTBeHHo MeHbiue qeivr ajih HD. 

Haiw Bce >Ke npHurjiocb nojibBOBarbCH KuaccHcjjHKauHeH HD, KaK eAHH- 

CIBCHHOH, AOCTHTOMHO OAHOpOAHOH CHCTeMOH, OXBaTblBaKDmeH BCe BBeSAbl Ha- 
luero KaTajiora. na 

Ha H3jio»eHHoro euie paa y6e>KAaeMCH, bto paOoTa no nocTpoenHto npe- 
fUHaHOHHOH MHoroMepHOH cnexTpa.JibHOH KJiaccH(i)HKanHH npeACTaBjiaeTCH hc- 
•KJiionHTeJibHo BaKHOH ffjif! AajibHeHuiero ncnojibaoBannH nacTOHinero xara- 
.^ora. Bbiuie yKaawBajiocb, nro TaxaH paOoTa BCAeTca b nacTosimee speMH na 
.AoacTyMaHCKOH acTpo(j)H3HnecKOH oOcepsaTopHH [ 2 |. 

§ 3. aScOJIIOTHOH BejIHqHHbl 

MsBecTHo, nro aBeaAbi c SojibuinMH CBeTHMocTHMn, Kax o6jiaAaioiii,He h 
6cjibuiHMH MaccaMH, HMeror reHAenuHio KOHueHTpnpoBaTbCH k rajiaKTHnecKofi 
njiocKOCTH [ 105 ], Hpn Ha.iiHqHH acjotj^eKTa aOcojnoTHofi BejinqnHbi (aaBHCHMO- 
CTH UBeTOBbIX 3KBHBa.rieHTOB OT CBeTHMOCTH A.XH 3Be3A OAHOPO H TOFO >Ke 
cneKTpajibHoro xnna) 3xo npnseAex k cymecxBOBaHnro aaBHCHMocxn cpoAHe- 
ro ABexa aseaA AaHHoro cneKxpajibHoro K.xacca ox BoaBbimeHnn hba rajiaxxn- 
necKOH njiocKocxbK). 

' B iiaiiieM nepBOM cnncxe noAoOpanbi cpaBHHxejibHo OjinaxHe k CoJinuy 
3Be3ABI, HO OHH paCnO.IIO>KeHbI Ha OoJTbUJHX raJiaKXHHeCKHX HiHpoxax. Hop- 
Ma/tbHbie HBexa, noJiyqeHmie no Ha6jiioAeHH5iM sxhx ascaA, Moryx He cooxBex- 
cxBOBaxb HopMa.nbHbiM u,BexaM sbesA, JiexvaiJUiix b hhskhx rajiaKxnqecKHX 
iHHpoxax H, B qacTHOcxH, 3Be3AaM Haiuero ochobhoto chhckb. ToHHbiH ynex 
3X0X0 a^xjjeKxa Bcxpenaex H3BecxHbie xpyAHocxH BBHAy oxcyxcxBHH noApoO- 
Hbix AaHHbIX 0 SaBHaXMOCXH CpeAHeft adcOJHOXHOft BeJTHHHHbl ox XaAaKXHHe- 
■CKoro BOSBbimeHHH. TeM He Menee Kpaftne KeAaxejibHo ouennxb xoxh 6bi no- 
■pHAOK Aa^HHoro 3(jD4>eKxa, a 3xo b cbok) onepeAb xpeOyex ouei-iKH 34)43eKxa aO- 
COJHOXHOH Be,TTHqHHbI. HeoOxOAHMOCXb 3X0X0 OVeBHAHa, eCAH npHHHXb BO BHH- 
MaHHe, MTO UBexoBaH CHCxeMa naiuexo xaxaAoxa AOA>KHa 6bixb BecbMa nyB- 
cxBHxeAbHOH K HOCoXeAHeMy 3cj)(j:eKxy. /],eHCXBHxe.iibno, npaKXHnecKH Bce bo- 
iAopoAHoe noxAOLHeHHe, xaK b ahhhhx, xax h b OaAbMepoBCKOM KOHXHnyyMe, 
HonaAaex b o6.xacxb CHHexo cjjHAbxpa (cm. pHC. 25 ) . B nreATOM (|)HAbxpe bo- 
AopoAHoe noxAouieHHe npaKXHxecKH He CKasHBaexca. Kax HSBecxHo, xeM 
CAaOee aOcoAroxHan BeAHHHHa asesAH, xcm 6oAbuie noxAouxeHHe b BOAopoA- 
Hbix AHHHHX H XCM doAbUie SaAfaMepOBCXHH CXaHOX AJIH HHxepecyx)uxHx Hac 
cnexxpaAbHbix xhhob [46], HoaxoMy npn yMeHbuieHUH cbcxhmocxh aoajxoh 
• yMeHbiuaxbCH h uBexoBoft sxBHBaAenx — seesAbi xpacnerox. 3c})4)exx a6co- 
AK)XH0H BeAHHHHbl AOAAiCH 6bIXb HCSHa HHXeAbHblM y 3Be3A paHHHX XHHOB B H 
AOCXHxaxb HaHOoAbuieH Be.nHHHHbi y 3Be3A AO. OcHOBHax xpyAHocxb H 3 yqe- 

HHH paCCMaxpHBaeMOXO 3(j)(j)exxa OXCyxCXBHe HaAe>XHbIX HHAHBHAyaAbHbIX 

aScOAIOrHbIX BeAHMUH AAH 3Be3A paHHHX cnexxpaAbHbix XHHOB. 

3xa xpyAHOcxb dbiAa b cBoe BpeMH oSoHAena XanxepoM h Map- 
T H H o M [ 70 ], HCCAeAOBaBIHHMH 3C})(peXX aOcOAKIXHOH BeAHHHHbl AAH pHAa 
•3Be3AHbix cxonAeHHH. B 3XOM CAynae Bce SBeaAH Moxyx cnHxaxbca Ae>xam,HMH 
Ha OAHOM H xoM >x© paccxoHHHH (aah AaHHOXO CXOnAeHHH, XOneXHO) H pa3- 
HOCXb aOCOAK)XHbIX BOAHAHH MOA<eX ObIXb SaMCHeHa paSHOCXbK) BHAHMbIX. 
Xa Hxep H Mapx h h bcah HccACAOBaHHe aah oObniiibix noxaaaxeAefi 
UBexa. 
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3 cj)c|)eKT aOcojiroTHoft BeJiHMHHU onpejieJiHeTCH K 03 (i)({)HUHeHTuM b b 

(|)opMy.ne: 

C= a + bM, ( 9 > 

TAe C noKcisaTejib UBexa h.iih UBeroBOH sKBHBajieHx, a U — a6co;iiOTHaH ee- 

JlHBHUa. 

nojibsyacb pesyjibxaxaMH cpoTOMexpHaecKi-ix usMepeHHH ajih pwa CKon- 
AeiiHH, yKasaiiHbic aBXopbi Morjin saMeHiiTb (|)opMyjiy (9) cxeAyiomeft; 

AC = 

FAe coiMiacHO cKaaaHiioMy Bbime, ec.xb paaeocTb bhahmhx BejiHBHH. B’ 

pe 3 v,iibTaTe X a h x e p o m h M a p x h h o m 6biJiH nojiyqeHbi cjieAy[omne sna- 
tieHHH AJia K03c|3cl)HUHeHTa b B saBHCHMOcxH or ocpeAHeHHbix cneKxpajib- 
Hbix XHIIOB (BuaqeHHH b npHBOAHXcaj: hx cpcahhmh ouiH6KaMn) : 


CrieKTp 

* 

CiieKTp 

b 

i 

Oq - By 

— o'"oo5 ± o »' oz 6 

A8 -F8 

+ 0>»024 ± 0 »' 03 T 

] 

> 

o 

+ 0.066 ±0.038 

Fp — KO 

—0.018 ±0.043 

Ai — As 

+0.057 ±0.013 

MO— M6 

— 0 . 017 ±0 . 012 


Ha npHBeAeHHbix ahhubix bhaho, axo 9({)cf)eKT a6cojiK)XHOH BejiHqHHbi AeHcxBH-- 
xeAbHO oxcyxcxByex axh paHHHx SBesA B, aaxeivi cxanoBHXCH nojioxHTeJib- ■ 
HbiM fsBesAM c MCHbuieft cBexHMOcTbK) KpacHee) , HCMeaaex y bosahhx noA- 
■KJiaccoB I" II nocjie axoro cxaHOBUxcH oxpHuaxejibHbiM. Ajih ssesA B8 AU’ 

K03(J)d3HUH6^nT /-^ HMeCT llflH60JIbUiee' n0.n0>KHT6JTbH0C 3Ha^6KHC. 

BecbMa npH6JiH>j<eirHyio, TOJibKO nop^i/iKoeyfo oueHKy BJiHHHWH^3(pdpeKTa 
a6cojnoxHOH BejiHani-ibi axh seesA namero Kaxa.iiora mo>kho Ohao ow no.ny- 
AHTb H no AainibiM X a n x e p a h M a p, x h h a; 3 to npeAnojiaraex, npaBAa. 
OTOAiAecTB.neHHe (l)!i 3 nnecKHX cbohcxb ssesA CKonAeHnft h sbcba oomero 
SBesAHoro nojifi. Kpoivie xoro„ nocmnbKy AanHbie XaHxepaHMapxHHa 
oxHocHTcn K cHcxeMe o6w'-iHb[x ■noKasaxeAefi UBcxa, hx cxeAyex npHBecxn k 
.CHCTCM e nacJOHinero Kaxajiora. OcMbicJienHocib xaKoro npHBeAeHna ochobh-- 
BaexcH iia tom, nxo cni-me cjiHJibxpbi o6eHX cncxeM BKAtonaiox, npaKXHnecKH, 
Bce BOAopoAHoe norAoinenne, xorAa Kan jKOATbie cboOoahbi ox bahhhha no- 
ciieAnero 3 to h oOyoxaBAHBaex cxoactbo o6chx cncxeM b cMbicAe bahahhh 
3cb*eKTa aficojiioxnoH BeJinaHHU. Cxoacxbo paccMaxpHeaeMbix cncxeM noA- 
■■ xBep>KAaexca ii JinHeftnocTbio cooTHomenna MeJKAy ^ a o 

Mbi He cxaAH, OAnaKO, ocHOBbiBaxbca Ha AaHHbix X a h x e p a h Map 
X H H a HOCHHxaB Heo6xoAHMbiM Aaxb nesaBHCHMyio openKy scjHjoeKxa a6co- 
JltOXHOft BenHHHHH. flAH 3X0X0 OblAH HCHOAbSOBaHbl ° 

3Be3A nepBOi’o cnucKa, HMeromHeca b cboahom KaxaAore lU a e 3 h h r e p a 
R >K e H K H H c 1921. Mbi BHOAi-ie oxAaBaAH ce6e oxnex b HeAocxaxoHHOH na- 
Acachocxh napaAAaKCOB aoesA pai-iHHX xhhob, ho, noBXopaeM, s^cb hacx penb- 
xoAbKO o caMoii rpyOoit oaeriKe nopsAKa HHxepecyiomero iiac scfxjieKxa. 

H3 HMeiomeroL y nac iiaSAioAaxeAbHoro MaxepHaAa 6biAH BbiopomeHH 

K,,< .. c=.pxr,r.HT«, B 

OToOpaHHbiM xaKHM oGpasoM 3Be3AaM nepBoro cnncKa, (i)opMyAbi (8), oxHe 



I 
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r JI a B a III e c T a.H 


CeHHOii K CHCTeMe BHSyaJIbHbIX adCOJIIOTHblX BeJinqHH SblJIH nojivqeHbi 
JIOM HaHM6HbuiHx KBaflpaTOB cjiBAViomHe 3HaqeHHH KO^cb(j)H^HeH^a 


CrieKTp ij 


KS 

+o«'oi3 

±:0»<025 

]58 

+ 0 . o 6 o 

±0 . oi 9 

B 9 

+ 0.057 

±o . 023 

AO 

+ o . o6i 

±0 . 023 


■loV: ’ 3THX onpe;iejieHHH HeanaqHTejibHa, ho adicbeKT adcojiioT- 

hoh BcjiHqHHbi^jifl 3Be3fl B8— AO HB.qHercH BHOjiHe pea,nbHbiM!^ 

Ma pHc. 67 npHBeAeHbi HaftAeHHbie naMH SHaqoHHH (roqKH) a TaKxcp h 

MnocpeKTBeHHMe („6 peaympoBaHHae) MBime XaHTep a „ Ma„T„ 

B HaMH 3Ha,eBmi b HaxoaaTca 

B xopoiiieM corjiacHH c oOmniw xoaom stofo K 03cb*HHHeHTa HaftirpH- 
-hblM UHTHpOBaHHbIMH BblUie aBTOpaMH. ’A 



J33 B5 BG5 B8 B9 AO At A.2 

Phc. 67 

rionpoOyeM Tenepb opeHHTb bjihhhhc 3{})(l)eKTa a6co,?iK)TKOH BeyiHqjiHw na 
3HaqeHHH HopMajibHbix HBexoB .nojiyqaeMbix no sses^iaM, pacno.ao>KeHHbiM b 
pasjiHqHbix raji^THqecKHx lUHpoTax. BocnojibayeMcs sroro oueriKOH B bi- 
COpKOrO H BHJIbHMC [105], Aaiomeft H3M6HeHHe aOcOJHOTHblX BejIHqHH 
^BBe37^ c B03BbimeHHeM Haa rajiaKraqecKOH njiocKOCTbio. B corjiacHH c sthmh 
asTopaMH npHMCM, qTO npH nepexoTie k ranaKTHqecKou sohc (npeAejibi ra- 
..naKTHqecKHXuiHpoTlO OT 30Hbi (+9 , +20), cpeAHHH , aOconioTHaH 

Be,aHqHHa asesA B8 — A3 yMenbiuaeTca na 0«»2. Hcxola h 3 sroro mojkho 
npHOnnKeHHO oueHHxb, hto npn nepexoAe or eme Oonee bucokhx uih- 
n™^ HBMeHeHHe cpeAHeft aOco^aioTHOH BenHHHHbi He npeBSOHAer 

. . OTCtOAa BHAHO, qxo B,XHHHHe 9cj|3(|)eKXa aScOAlOXHOH BenHHHHbl Ha 
.HopMa,xbHMe ABexa asesA npH nepexoAe ox bbicokhx uinpox k ranaKXH- 
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HsebiTKH itseia sses 207 

■'lecKOH njiocKOCTH HMecT nopfl/'ioK 0’f03 , t. 6i Ji6)KHT B npeA6«'iiix /THC 
'.nepcHH HopHajibHbix pBeioB seesit. 

McXOAB H 3 STOrO MbI nOCBHXajIH BOSHOJKHblM Ha jfiaHHOM 9Tan6 paOOTbl co- 
BceM npeaeOpeBb BJiHHHHeM 9(})43eKTa aOcojiioTHOH BeJiHBHHbi, hto h oOochobh- 
EaeT aaKOHHocTb BbiBOfla HopMajibHbix hb 6 Tob ho sBesAaM, pacno.no>KeHHbiM 
te BbicoKHX HiHpOTax. ITIocAeAHee naxoAHT noATBeparAeHHe h b paooxe 
H <& O Ji 0 p H [36], onpeAeJiHBUiero HopMaAbHbie UBexa ajih KaxaAora 
CTe66 HHca, Xa 4 )(|)epa h yHX(])opAa [99 ], khk no SBCSAaM, pac- 

HOJIOaCeHHWM B BbICOKHX, XaK K B HH3KHX rajiaKTHBeCKHX mnpoxax. 


§ 4. ToHHOCXb H36bIXKOB ABCXa 

MbI noMHHM, nxo HcxHHHbift H36bixoK UB6xa, xapaKxepH3yiomiiH H36Hpa- 
T&iibHoe norjiomeHHe na nyxH ao AaHHoft 3Be3Abi, onpeAejinexca Kax pasHOcxb 
06 Ha6jiioA6HHoro BHoaxMociJiepHoro h hcxhhhoxo nsexoBbix sKBiiBajiemoB. 
riocJieAHHH onpeAeJiaexcH no cnexxpy 3Be3Abi. Kax mh BHAeJin Bbime (rji. V, 
§ 5), xoHHOcxb BHeaxMOCcjiepHUX nsexoBbix gxBHBajienxoB SBesA namerc xa- 
xajio’ra cocxaBJiaex b cpeAHeM ±0?010 (b Hamen cncxeMe). Toqnocxb onpe- 
AejieHHfl HCXHHHOXO HBexoBoro axBHBajiexixa ssesAbi, ecjiH no.nb30BaxbC5i xojib- 
xo ee cnexxpajibHOH xjiaccHifiHxaHHeH no HD, x. e. HopMajibHbiM ubcxom, ajm 
A aHHoro cnexxpajibHoro noATHnai onpeAeJiflexcH AHcnepcHefi HopHajibHbix 
UBexoB, HpHBeAOHHOH B xaOjiHixe XLI. Ztjifl noATHHOB B8— B9 ona cocxaBAsex 
E cpcAHCM ±0”*10 (b cHcxeMe AaHHoro xaxaAora). Tobhocxh onpeACJieHHH 
HCXHHHbix HBexoB 3Be3A oxasbiBaexcH Ha nopHAOX HHJxe onpeAeJicHHH hx bho- 
■'aXMOc4)6pHbIX UBeXOBblX 9XBHBaJieHXOB H, CABAOBaxeAbHO, XOHHOCXb onpeAe- 
.neHHH HCXHHHbix H36bixxoB UBexa 3Be3A npaxxHHecxH nojiHocxbK) onpeAc- 
AHeXCH AHCnepCHeft HOpMaAbHbIX HBeXO'B^. 

XaxHivi odpaaoM, npH HcnoAb30BaHHH cnexxpOB HD peaAbHan xohhocxb 
onpeAencHKH hcxhhhhx HsdbixxoB UBOxa sboba B8-B9 dyAex a^'ih CHCxeiabi 
HacxoHuiero xaxajiora cocxaaAHXb Bcero AHUib oxoao ± 0“1, qeMy cooxsex- 
cxByex B MeJKAyHapOAHoii cncxeMe ±0«»07. 

3xa oneHb HeBbicoxaa xonnocxb nadbixxoB pBoxa h orpaHHHHBaex coBpe- 
HeHHbie B03M0HCH0CXH HCn0Ab30BaHHH HaCXOHmeXO ({lyHAaMeHXaAbHOrO 9JieX- 
xpoxoAopHMexpHHecxoro xaxaAora, aacxaBJiHH nac BpeMeHHo oxAoncHXb pac- 
CMOTpeHHe saAaMH o6 HCCAeAOBaHHH A&TajibHoro cxpoeHHH HsdnpaxejibHo no- 
rJiomaiomeH MaxepHU okojio CoAima h orpaHHHHXbCH b HacxoHmeft padoxe 
.AByMH CJieAyiOIU.HMH npodAOMaHH. 

1. HayneHHeM pacnpeAeJienHH HsdnpaxejibHoro ocAadAenna CBexa b ra- 
AaxxHMecxoH 30He — HayneHHeM noxa eme oneHb rpydbiM h cxeiviaxHqHbiH. Mh 
dyACM cxaBHXb nepeA codoH aaAany BbiacHeHHH ahuib caMofi odmen xapxHHbi 
pacnpeAeAeHHH norAomaximeH MaxepHH. Hpn sxom HccAeAosaHHH dyAex Becb- 
Ma cymecxBeHHo, nxo AaHHbiH xaxaAor HBAflexcn (JiyHAaMeHxaAbHbiM, x. e. 
CBOdOAHbIM ox CHCXeMaXHXeCXHX OIHHdOX, 3aBHCHUI,HX ox HanpaBAeHHH 
Ha 3Be3AH. 


I- HtO COOTBexCTByCT HCnO.Xb30BanH!0 npH6jlH3KeHHbIX HsSblTKOB UBexa. 

2 ripii AHCKyccHH KaxaAora mh HcnoAbsOBaAH cneKxpbi HD^ a He npHBOAHMbie 
B iieM peBH30BaHHbie cneKTpw, 
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r Ji a B a mecTan 

cooTHomeHHH Me>K;iy HsgbixKaMH UBera h apKOCTbio M;iev- 
lUaHHa) [40], [9], SeesAbi HacToamero Kaxajiora pac- 
He^jieKO ox CoaHpa, BecbMa npHroAHw mn HcLe- 
cooxHoiueHHH. Ho H sAccb SHaqHxeabHbie 3axpy;iHeHHa bobhh- 
OXCyxCXBHH HeoSxOAHMbIX XOBHblX AaHbIX O paCCXOHHHHX JIO 3 E^ 3 Jl 
o6pa30M, KaK yjKe HeoiiHOKpaxHo oxMeqajiocb nojiHopeHHoe hc- 
-noabsOBaHHe HacxoHmero Kaxaaora nayqeHHH HBgHpaxeabHoro ocaasJIe- 

o-r o^ecneqHBaex 3(j)(j)eKXHBHoe ero HcnoabaosaHHe h b HacxoHUiee sne- 
mh, 3x0 oxkochxch, b qacxHocxH, K xaKofi aKxyajibHoft ajih kocmoxmhh mo 
o«Me, Ka.< „3y,eH„e tohkoH CTpyKTypM xasK^MocTH SbhLkh' 
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rJIABACE/tbMAH 

HEKOTOPblE nPEZtBAPHTEJlbHblE nPHMEHEHHH KATAJIDPA 

§ 1. OSiuiee pacnpcACJicHHe HsSHpaTCJibHO norjiomaiomeH 
MarepHH b PajiaKTHKe 

JIjih HHorax aajian asesAHOH acTpoHOMHH npe-ACTaBJiaeT snaqHTejibHbiH 
HHxepec noJiyyeHHe cBeAeHHH o6 o6meM pacnpeAejienHH norjiomaioineS Maxe- 
pHH B PajiaKTHKe. Tax, b pHAe uccjieAOBaeHft BecbMa cymecxB&HHO SHaxb xe 
HanpaBJieHHH, b Koxopbix H36HpaxejibHoe norjiomeeHe npaKxnqecKH oxcyx- 
‘ cxByex. B MacxHOCxn, sxo ovenb Ba>KHo npw onpeAejieHHH HopMajibHbix peexoB 
38e3A. OrpaHHqHBaacb, krk oduquo, cpaBUHxejibHo 6 jih3Khmh SBesAaMH, pac- 
noJioJKCHHbiMH B BbicoKHX FajiaKXHqecKHx lUHpOTax, FAe xojKe cymecxByiox 
.o6jiacxH c aaMexHbiM HsdHpaxejibHbiM norjiGipeHueM (cm. hexc), mo>kho 
npHAXH K He coBceM npaBHJibHbiH peayjibxaxaM. MexcAy tcm HcnojibsoeaHHe 
SBesA, pacnojiox^eHHbix b hhskhx rajiaKXHqecKHx uiHpoxax — ■ b o6jiacxHX 
CBo6oAHbix ox noFJioiJxaiomeH MaxepriH, HMeex npHHUHnnajibHoe npeHMyme- 

CTBO OXCyXCTBHe B03MO>KI-IOrO BJIHHHHH 3C|)(j)eKTa a6cOJIK)XHOH BejIHHHHH. 

TlpHMeHeHHe npH BbiBOAe HopMajibHbix ABexoB HeKOToporo cpeAHero saKOHa 
AJiH nor.nomeHHH b MexoBesAHofi cpeAe, khk sto AeJiaAocb b padoxe 
■H. <J>. OAOpH [ 36 ] H B HacTonmeM HCc.neAOBaHHH, 6 yAyMH HecoHHeHHbiM 
maroM BnepeA, hbasictck, Bce>Ke, ahuib npnSAHKeHHbiM npHCHOH — npHBO- 
AAIAHM K H3BeCXHOMy SaBblllieHHIO AHCnepCHfi HCTHHHbIX UBeXOB. 

BbiHBAeHHe HanpaBAeiiHH c mhahm norAomeHHeM HeoSxoAHHO bbcth no 
SBesAaM, pacnoAOX^eHHbiM iia pasAHqi-iHX paccxoHHHHX ox CoAHua, qTo 6 bi 
jHHexb B 03 M 0 >KH 0 CTb cyAHXb 0 rjiy 6 HHe aaAeraHHH odAacxefi PaAaKXHKH, npax- 
TunecKH CBo 6 oAHbix OT Mex< 3 Be 3 AHoro H 36 HpaTeAbHoro noFAomeHHH. C axoft 
X 04 KH speHHJi npeACxaB.nnex nnxepec coBMecxiioe HcnoAbSOBaHHe Hacxonmero 
KaxaAora h Kaxa.iiora Cxe 66 HHca, Xa(|) 4 )epa h yHX{})opAa [ 99 ], 
iiocKOAbKy SBesAbi nocACAHero pacnojioHcenbi, b cpeAHCM, Ha 6 oAbmHX pac- 
CXOHHHHX. 

OcxaHOBHMCf! cHaqaAa na paccMoxpeHHH oCmefi KapxHHbi pacnpeAeAeHHH 
■ HsdHpaxeAbiio norAomaiomeix Maxepnn, noAyqaeMoft na ocHOBai-iHH AaHHbix na- 
cxoflipero KaxaAora. E[ah sxoro nocxpoHM Kapxbi pacnpeAeACHHH H36biXKOB 
AEexa B raAaKXHHecKOH CHCxeMe KoopAHtiax. H36bixKH uBexa, sHaneHHH koxo- 
pbix OXHOC5IXC5I K OHpeAeAeiiHbiM HHxepBaAaM, dyACM H3o6pa>Kaxb Kpy*KaMH 
pasAHHHoro pasMepa h aanojinei-mH, khk 3xo bhaho hs noHCHaromero pHC. 68. 
Ha 3X0M piicynKe npuBeAciibi xaioKe coKpaiAermbie, ycAOBHbie odosHaneHHH 
iiHxepBaAOB, ,:uia BeAHninibi Koxopnix 6i.r./io npHHHxo snaneKHM 0™1. 3 to 
SH aqeHHe MeHbUie veM xo, Koxopoe CAeAOBaAo 6bi npHHaxb hcxoah H3 Hafl- 
ACHHOH panee ouih6kh onpeACAeHHH hcthhhofo HsdbixKa UBexa (~ ± 0™1). 
Ho, KaK oxMeqaAocb y>Ke Bbime, npuMeneuHe yaexa bahhhhh Me>K 3 Be 3 AHoro 
norAonxeHHH no cpeAneMy saKOny npeyBeAHXHBaex HecKOAbKo pHaqeHHe ahc- 
nepCHH HCTHHHbIX HBCXOB, a, CABAOBaxeAbHO, npHBOAHX K SaBbimeHHOMy 3Ha- 
HCHHio oi.uh6kh onpeAeAcHnsi nadbixKOB nsexa. 3xo h Aaex ocHOBaHne ripii- 

14. 36sUcog0Bob sb(5bcoojo'b. c^ftbgb'). 6n'g(;j., Ns 14. 
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210 PjiaBa ceflbMaa 

HaTh HecKOJibKo noHHJKeHHoe SHaaeHHe HHtepecyiomHX nac HtiTepBajiOB. 
CjieAyeT HMOTb b BHiiy, mto Bcerfla ecxb HSBecTHaH BepoHTHOCTb Toro, mo 
BCjieACTBHc ouihOkh b onpefl,ejieHHH HsObiTKa usexa, SBeazia nepeft/rex b ooth 
H 3 COCeZlHHK HUxepBaMB. 

* -1 “ < - oTo 6 O 


0 - - o'o5 - d?o*t * o 


1 ' + 0.05 - + 0.1 Hi 


•t 0. 15 - + 


■* 0.2S - 4 0.3.^! 


^ 4 


0.35 ' 


> -x oTAST 


Phc. 68 


Mo>kho caaxaxb, mto AJia HHxepBaAOB « — 1» h «0» HsOHpaxejibwoe no- 
■rjiomeHHe npaKXHqecKH OTcyrcxEyex. rionaflaHne sBesAbi b HHxepBaji «1» 
Aaex ywe HSBecxHoe yKaaaHHe na najiHaHe neKOToporo norjiomeHHS, ocodeH- 
Ho ecJiH HaOJiioAaeTCH ne oxAeJibHoe sHaaeHHe, a A&noe cKonAeHHe hsOhxkob 
orHocfliAHxcfl K axoMy HHxepaaAy. Bceiw ocxaAbHbiM HHxepBaAaM cooxsex- 
cTByex BnoAHe peaAbHoe HBOnpaxeAbHoe norjiomeHHe. 

PeayAbxaxbi, noKasbiBaiomHe pacnpeAeAenne hbOhxkob UBexa ssesA 
Hacxoamero KaxaAora, npHseAenbi na xpex xapxax (oxAeAbHbie ahcxh b koh- 
ite paOoxbi). OAHa hb hhx (xapxa I) oxhochxch k BbicoKOUiHpoxHbiM SBesAaM 
nepBoro cnncKa; na axoft Kapxe HaHeceHw xaxjKe SBesAbi AO hb xpexbero 
CHHCKa, ocxajibHbie (xapxbi II h III) — k BBesAaM Bxoporo, ochobhofo, 
CHHCKa. Ha Kapxax, phaom c oOoBHaaeHHeM HHxepBajia HaObixKa uBexa, yaa- 
BblBaeXCH H paCCXOHHHC AO COOXBBXCXByiOIAeH BBeBAbI B KHAOnapCeKaX, Bbl- 
HHCJiHBiueecH no (J)opMyAe 

log r = 0.2 {mb —Mb— 2.1 E) — 2\ 

Xljifl coKpameHHH aanncH Ha Kapxax, Apo6Hbie BHaqeHHH sanHcuBaioxcH co- 
KpameHHO, onycKaa HOAb nepcA tohkoh. XoHKOcxb onpeAejieHHH paccxoHHHH 
COCXaBAHeX, KaK HBBeCXHO, OKOAO 40,% [29], 

1 IIpH BWBHCJieHHH paCCTOHHHft SblJIO yHTeHO, HTO 3Be3AM BTOpOXO CHHCKa 
c JsWs 70, 77, 79, 81, 116, 214, 283, 325, 358, 452, 681, 721, 785, 809 H 859 
aBJiHiOTca cBepxxHraHxaMH. 
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HeKOTopbie npeflBapHiejibHbie npHMeHenHH Kaianora 211 

Paiibuie /leM nepeflTH k paccMOTpeHHio Kapx, cfle.naeM cjiejryiomHe 
TipenBapHTeJibHue saM&vaHHH. 

HT 06 bI HMeTb B03M0JKH0CTb 6bICTpO H HarJIHflJIO CyAHTb O ({jaKTHqeCKHX 
OTKJioHeHHHX HsdHpaTejibHoro norjiomeHHH ot cpe^Hero saKOHa IlapeHaro' 
<r,TiaBa VI, § 2) 6wji nocTpoen rpa(f)HK (pac. 69) , Aaiomafi rajiaKTavecKHe sohh, 
cooTBeTCTByroujae npanaTOMy ;iejieHHio H36biTKOB UBexa na HHxepBajibi. Ha 
ocM a6cuHcc oxjio>KeHbi paccxoHHHH B rajiaKXHqecKOH n.nocK0cxH, a na och 
opAHHax BOBBbimenHfl Haa; iieio. Ha pi-rcynKe HaneccHbi, xaK>Ke, HCKOxopbie 
raaaKTHuecKHe mnpoxhi h rpaHHpbi 3 oh aJia npHHnxbix naMH HHxepBajiOB — 
cooxBexcTByiouxHe xoay nor.JiomeHHH no cpeanoMy saKony H a p e h a r o. 





Phc. 69 


Hpii paccMoxpeHHH Kapx pacnpeaejieHHH hsohxkob usexa cneayex HMexb 
B BHay H xopomo H3BecTHbiH scjjcjjeKx ceaeKU,HH [36], Koraa o6mee noraome- 
Hite, conyxcxByromee HadHpaxeabnoMy, HacxoJibKO oc.na6aHex BHaHMbie Bean- 
VHHbi 3Bpa, 'iTo B nporpaMMe Ha6.nK)aeHHH, orpaHHaeHHoft onpeaeaeHHoft 
SBesanoft BeaHnHHofi, ocxaioxcn .irmiib HanSoaee 6jiH3KHe asesabi. 3xox 9(|3- 
4>6Kx npHBoanx K snanHxejibHOMy o6eaHeHHio nncaa iiaSaioaeHHbix SBesa b 
o6.xacx5ix c doabitJHM noraomenweM. 

PaccMoxpeHHe Kapxbi I, oxHocfliaefica k ssesaaM nepBoro cnncKa, cpasy 
>Ke nosBoaaex saKatoaHXb, nxo h b bhcoki-ix raaaKxnaecKHx iiinpoxax no cpaB- 
HHTeJibHO 6aH3KHM 3Be3aaM, ae>KamHM na paccxoHHHH nopaaKa cxa napcex 
H aaJKe Menee, BwaBaaiOTca odaacxn c saMexHUM HsdHpaxe-jibHbiM norao- 
meHHeM. Ctoaa b nepeyio onepeab oxhochxch odaacxb c aenxpoM oKoao 
1= laO' ; b= -f 65' , pacnoaojKeHHaa Becbiwa aaaeKo ox 30Hbi nsderaHHH. 
HHxepecHO oxMexHXb, mto axa odaacxb — co CKonaenneM xeiviHbix xyMan- 
HocTeft, OTMeaeHHbiM i-ia Kapxe JlynaiwapKa h Meaoxa [118], [114], 
HaH6oabmee CKonaenne xeMHoft Maxepnn b sxom pafioH© npaxoanxca, 
coraacHO nocaeaHHM aBxopaiM, na odaacxb c aenxpoM OKoao 1=110 , b= + AO . 
OanaKO aJiH 3T0H odaacxH na Kapxe I HMeexca anuib oana ssesaa, pacnoao- 
)KeHHaa na paccxoanHn 95 napcex, Koxopaa iie noKasbiBaex KaKoro ando 
noKpacHeHHH. OneBHaHo, axo aaecb HeodxoauMbi aonoaHHxeabHue nadaroae- 
HHa. H3 apyrnx odaacxeft c saivrexHbiM nadHpaxeabi-ibiM noraomermeM cae- 
flvex oxMexHTb ABC o6,nacTH, pacnoaoMenHwe na iokhoh rpaHHue sohh nade- 
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212 FjiaBaceflb’iai’ 


raHHa — c iienTpaiviH na uiHpoTe okojio — 25'’ h ;iojiroTaMH pasHbiMH 130° r 
180°. Mojkho TaKRce OTMCTHTb oOjiacTb c ueHTpoM I — 200°; b — 35°. Mbi: 

He roBopHM o xopomo RSBecTnoft oOjiacTH co sHaaHTejibHbiM norjioineHHeM 
B pafloHe SKBaTopHajibHoro cesepHcro no.iiioca, KOTopaa eecbiwa c.naOo Haivie- 
qaeTCH Ha Kapre I Hs-aa He.nocTaToqHo Sojibuioro qncjia seea/i, namero' 
KaTajiora nonaAaiomHx b ary oOjiacTb. 

Hapflfly c o6jiacTHMH xapaKxepHsyiomHMHCH saMeTHbiM H36HpaTeJibHbiM 
HorjiouieHHeM HaMeqaiOTCH h o6jiacTH, flocTaToqno CBoOoflHbie ot bjihhhhh 
M 6>K3Be3flHOH MaTepHH. Ha HHX M0>KH0 0TM6THTb, XOTH 6bl, TO, y KOTOpblX 
uenTpu pacnojro>KeHbi npn I = 1 70°; b = — 30° h I — 20°; b = — 40°. 

HaM npeflCTaBjiHCTCH Kpaftne HHTepecHHM pacniHpeHHe HccjieAOBaHHR 
HadHparejibHoro norjromeHHH b cpaBHHTejibHo Ojihbkhx k HaM paftonax bh- 
coKHX rajiaKTHqecKHX uiHpOT c uejibio Oojiee yBepeHHoro BbiHBjieHHH oOjiacTeH, 
KaK OTHromeHHbTX H36HpaTe,nbHbiM norjiomeHHeM, rax h cBo6oa,Hbix ot no- 
CJre/i;Hero. Xfjia SToro Ohjio 6bi ii,e,qecoo6pa3HO npoBecTR sjieKTpOKOjiopHMeTpH- 
qecKHe Ha6jiiofl,eHHH cJiaObix sBesa, B8-B9, a TaK>Ke SBesa 6oaee noaaHHX 
K.naccoB H, B q’acTHocTH SBesa A h xapaHKOB F — G. flan nocaeaHHx aHcnep- 
CHH HCTHHHbTX RBeTOBblX 9KBHBa.q6HT0B, ROBHaHMOMy, OqeHb HeSHaqHTSabHa 
[119], qTO Kpaftne BaxcHO axa nojiyqeHHH yBepeHHbix hsObitkob RBeTa. 

KapTbi II H III aaioT pacnpeaeaeHRe usObiTKOB UBexa, Ha6aK)aeHHbix 
naMR aeeaa, aaa raaaxTHqecKOH sohbi c mnporaMH |Ms20°, orpaHHqeHHOR 
c oaHOH cTopoHbi cKaoHeHHeM — 24®, a c apyrofi — aoaroToft paBHoft 180®. 

ripH paccMOTpeHHH 3THX KapT cpasy >Ke OpocaioTCH b raasa OoabiuHe, 
xopomo H3BecTHbie oOaacTH co anaqHTejibHbiM noraomcHHeM, HaqHHaiomHMCH 
cpaBHHTeabHO 6aH3K0 K CoaHuy. OaHa h3 sthx oSaacxeft pacnoaoxceHa b hh- 
xepBaae aoarox 330® — 20® (xapxa II) h npocxHpaexcH HecKoabKo aaabme b 
CTopoHy SoabmHX aoarox b ceBepnoft qacxH raaaxxHqecKoro noHca. 3xo — h3- 
BecxHaa oOaacxb Ooabmoro noraouxeHHx, Koxopax oxBaxbiBaex coBBesansi 
OMeeHocua, Cxpeabua, Bmoh h UlHxa. Bxopaa oOaacxb, xaxxce aaxBaxbiBaK)- 
ui,aH OoabHiyio qacxb raaaKxnqecKOH sohh, npocxHpaexcx, HaqHHan, npH- 
MepHO, ox 80® aoaroxbi h xanexcH ao aoarox, paBHWx 150® — 160® (xapra III) , 
npoxoaa no coaBesaHHM Kaccuonen, riepcea, BosHHqero, BaHSHeuoB h Teab- 
na. Haqaao ee aexcHx, b ochobhom, c ceBepnoH cxopoHbi ox raaaKXHqecKoro 
SKBaxopa, saxeM oxBaxwBaex, npaKxxqecKH, bcio paccMaxpHBaeMyio aony r 
npH Soabmnx raaaxxRqecKHx aoaroxax yxoanT Ha lor k cosBeaaHio Opuona. 

PacnpeaeaeHHe HsOnpaxeabHoro noraomeHim h b raaaKXHqecKofl soHe 
xopomo cooxBexcxsyex pacnpeaeaeHHio xeMHOH MaxepnH, aasaeMOMy KapxoS 
JlyHAMapKa h Meaoxa. 

OOaacxb, saxaioqeHHaH Mex<ay aoaroxaMH 20®— 80® oOaaaaex caoxc- 
Hoft cxpyKxypoH c npeoOaaaaHHeM Maaoro nor,xom,eHHa na neOoabmHx pac- 
cxoxHHHX ox CoaHua. HaKOHeu BecbMa Har.nHaHo oOnapyxcHBaexcH h xopomo 
H3BecxHaH oOaacxb Maaoro noraomeHHH aaa raaaKXHqecKHX aoarox, Ooabmnx 
160® (xapra III), b Koxopoft pacnoaox<eHO h raaaKXHqecKoe okho, aexcamee b 
H anpaBaeHHH Ha aHTHneHxp (cm. xapxy I). HHxepecHO oxMexRXb, qxo a>f!n 
cpeanero aaKona HsOHpaxeabHoro noraomeHHH (no FlapeHaro) npaKxnqe- 
CKH Bce 3Be3abi Hamero ochobhoto cnncxa aoaxtHbi Obian 6bi nonacxb b xpexbio 
30Hy pHC. 69 («2»). OOaacxH, xapaKxepHayiomHecH npeoOaaaaHneM hbObitkob 
iiBoxa, oxHocaiuHxcH K HHxepeaaaM « — 1» h «0», khk sxo HMeex Mecxo b xoabxo 
qxo paccMOxpeHHbix yqacxxax raaaxxHqecKOH sohu, Moryx a&HCXBHxeabHO 
cqHxaxbca cBoOoanbiMH ox H36HpaxeabHO noraomaromeft MaxepnH. 
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HeKOTopwe npeABapHTejibiiwe npHAieiieHna KaTajiora 213 


TaKHM odpasoM paccMoipeHne nocTpoeiinbix HaMH Kapx cpasy naeT Ha- 
ijiHHHoe npeHCTHBJieHHe o6 oomefl crpyKType H36HpaTejibHO norjiomaiomeii 
MeiKSBesflHOH cpenbi ajih cpe/iiiero paccTOHHi-iH ot CojiHua nopaHKa 200—250 
napceK h nosBo.iiaeT nwHBHTb xe o6.xac™, Koxopfaie npaKTHqecKH cboOohhh ot 
HsSHpaTejibHoro nonaouiei-iHa. 

Bbh/iy HenocxaTOiiHOH tobhocth oiipe,a,ojieiiHH hsOhtkob nBcxa hjih ot- 
AejibHbix SBcaa., naM Ka>KeTca eipe npeJKneBpeMeiiHbiM npoBeneHHe nerajibHoro 
conocxaBJieiiHH nojiyqeHHOH o6uieH Kapxb! pacripeAe,aeHHn wsObiTKOB HBexa c 
MHoroqHCJreHHbiMT'i Hcc.iiea,OBaiiii5iMH i-ia6!ipaTe.nbiioi'o norjioineiina, BbinojiHCH- 
HbiMH AJia OTHeJibiibix yqacTKOB ra.naKi i-iiiccKOH aoiibi. HcqepnbiBatouiaH 6 h- 
6jmorpacj)H5i othx paOox npnBc;i;c!ifi n onyoxniKOBanHOM i-ieHaBHO naHSojiee 
3HaqHTe,nbnoM HccjicAOBa.HHH sxoro po;ia, Bbmo,nHeiiHOM b AOacxyMaHCKOH 
acTpocpHSHaecKofi oOcepBaropH!! E. K. Xa p a^se A-na copoKa xpex njiouia- 
Aefl Kanxei-uia |37|. Otmothm Tojibico, bto iipopeAennoe, coBepiucHHo npeA'aa- 
pHTejibHoe. conocTai5,npnHe c iioxoiopiiiivu paooxaMii iiOKaswBaex, oAHaKO, 
BHOJiHe yAC'BjicTPUjpHTe.abiioc coi.iacHe ii noATBepiKAaex peaJibHocxb mhofhx 
cxpyKTj'pHhix ocofxBiHocxoH li pacj]peA,e.!icii HH nor./]OinaioLne3 MaxepHH, bhhb- 
j[HiomHXC5! Ma npHBCAeHHbix Bbiuie Kapxax. 3x0 Aaex Bce ocHOBaHHH naAe- 
5[TbCH, qxo noBbiiucHHe xo'mocxH onpeAeAenHH HsobixKOB HEexa iia ocHose npe- 
UH3HOHHOH cneKxpa.JibHOH K,iiaccm|)HKannii naOjiioAeiiHbix iiaMH sbosa hosbo- 
AHT noAVMHTb AOCxaTO'iiio ;i,ex;i,;!bHy>o Kapri-ray pacnpeA.ejioHHa norjiomaio- 
meii MaxepHH bo bcch HayaeiiHOH naMii raAaKTHMecKOH sone. 

PaccMoxpeuHe Kapx II h III h coiiocxaBAeHHe, b qacTHOcxH, HsObixKOB 
meexa sbcsa 6.i]H3ko pacno.iio)!\'ennbix b iipocxpaiicTBe, nosBOAaex sanoAOspHXb 
npHHaAJIOKHOCXb HCKOTOpblX SBCSA K CliepXI'HrailXaM. CriHCOK 3XHX 3Be3A npH- 
BOAHXca B rafuiHue XLIl, h Koxopofl Aaioxcsi iioMepa naiuero ochobhofo cnncKa, 
hsShtkh pBexa h paccTOHUna, Bbi'mc.iTei'nwc b npeAno,()o>KeHHH, qxo AaHHbie 
iSBesAbi AeiicTBHXCJibHO 5niJiynoTCH CBcpxniraHTaMii. 
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npeACTaBJiHJio 6 bi iiecoMticiiHbiH Hirrepec npoBecxe peuHSHio cneKxpoB 
Bcex 3 Be 3 A, BKJiiO'ieHHbix B xaOjiHuy XLII. 

Kax OTMeqaAOCb y>Ke Bbiuje, oco6biH HHxepec npeACTaBAHex cxpyKTypa 
noi'AoinaioiueH MaxepHi-i b Hanpa.BAeHnsx c bosmoikho mbaum HaOHpaxeAbHbiM 
norJioHieHMeM. nosTOMy mw ocxaHOBUMca cenaac wa HecKOAbKo Oojiee Aexanb- 
HOM paccMoxpetiHH AByx oOjiacxeH rajiaRXHaecKOH sohh, a HMeuHO na yaacT- 
Kax, orpaHHMeHHbix AOAroraMii 20® — 60® h 140® — 180®. XIah aHaAHsa npo- 
cxpaHCTBeiniOK cTpyKxypbi 3 th.\ oOAacxeH npHBAeaeM AaHHbie KaxaAora C xe 6- 
6 H H c a , X a tjj (ji e p a h y h t ({) o p a a [99]. B cbhsh c bthm Heo6xoAHHO 
peAyuHpoBaxb sea'ieHna nadbiTKOB hbct.'i iioio HOCAeAH.ero KaxaAora k Ha- 
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214 ritaBa ceflBMaa 


ureft CHCTeMe. 3 ;iecb Moa<Ho hath pasjiaqHbiMH nyTHMM. O^hh hs hhx sto 

*^)HBecTH UBCTOBbte SKBHBajieHTM KaTajiora CTe66 HBcaK HauieH cHcxeHe 
’ c noMoiUfaK) TadJiHUbi XXXVII (crp. 188), npHBecTH k stoh: we cacTeMe Hop- 
MajibHue UBera, nojiyqeHHbie ajih axoro Kaxajiora H. O. O Ji o p e ft [36 ] h 
ojSpaaoBaxb na ocHOBanaH nojiyaenaux aanabix acKOMbie aaSbixKa uBexa. 
flpyrofi a, Kaa aaM Kawexca, ropaa^io 6ojiee npocxoft a npHMofi nyxb — axo 
HafixB aa ocaoBaHaa o6utHx SBeazi aenocpeftCTBeaaoe cooTaomeaae Mew^iy as- 
dwTKaMa UBexa, aaeaeMbiMa b o 6 obx aaxajiorax. Mw ocxaaoBajiacb aa axoM 
nocJieflaeM nyxa. Cooxaouieaae Mew;iy ofieaMa cacxeMaRia aafibixKOB aaexa 
npBBefleao aa pac. 70. ITepexofl ox oaaofi: cacxeMH asdbiXKOB k apyroft Mowex 



ocymecxBjiHXbCfl c noMombio cjieayiomero BHpaweaaa, nojiyqeaaoro MexOflOM 
HaBMeHbUiHx KBaapaxoB: 

El 0?029 + O'J'SeS E ( 1 ) 

±0-009 ±0-025 

0x0 ypaBBeaae aaex BosMOwaocxb ycxaaoBHXb aaxepBajibi aaObixKOB asexa 
Kaxaaora CxeSOaaca, Xa(J)4 )epa a yax(})opfla, Koxopwe cooxbox- 
CTByiox npaaaxHM bbmb Bbime BHxepBajiaM ajih aamero Kaxajiora, a BHeano 
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Kaa BaflBM, mh paccMaxpaBaeia paaaeJibao xoabKO cpaBaaxejibao aeOoJibuiae 
aaOhixKa UBexa aaxajiora CxeOOaaca (< + 0^141; see Oojibuiae aaaqeBBfl 
MM oOteflaHaeM b oflay rpynny. 3xo a noaaxao, x. k. aac aaxepecyrox ce&qac 
oOjiacxH c MajiHM noraouteHaeM, ae npeBoexoAHUtHM aewaorax coxhx asesA- 
,Hofi BeABqHBfai B cHcxcMe CxedOaBca. 

BfaiqacJieaae pacexoaBaa (b KBJionapceKax) ajia ssesA aaxaJiora Cxe6- 
Oaaca, Xa(})(J)epa a yaxcJjopAa aejiocb no 4)opMyjie 
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HeKOTopbie npe/^BapKTejibiibie npTTMeneHHfl KaTajiora 215 


log r = 0.2 (otb — Mb — -2, 

(npHHHMaa aJih HopwaJibHbix ubctob BHaqeHHH, BbiBeABHHHe H. O. O A opefl 
[361, a BHsyajibHbix aOcojiiOTHbix BejiHAHH — SHaueHHH, nojiyqeHHbre 
n.n. napenaro [29]. 

JIjih KaJKAOii H3 paccMaTpHBaeMbix o6jiacTeH[ 6fai.no nocrpoeno no nera- 
pe Kapxbi, Ha KOTopwx HaHocHJiHCb, no AaHHbiM oOoHx KaraAoroB, HsduTKH 
UBBTa (b npHHHioH cHCTCMe HHTepBajioB) , npnxoflflmneca Ha cjieAyfOWne 
ijHTepBajibi paccTOHHHH OT CojiHua (b KHJionapceKax) : 

■ <0.19; 0.20 — 0.39; 0.40 — 0.69; >0.70. 

KapTH AJifl nepBOH oOjiacTH, pacnojioxreHHOfl MCJKAy rajiaKTHnecKHM.n 
AOJiroTaMH 20® — 60® ,npHB6Ae«bi Ha piic. 71 — 74. PaccMOTpenne othx xapi 
noKasbiBaer, nxo mh HMcewi 3A6Cb cjiynafi BccbMa cjiojkhoh crpyKTypH no- 
rjiomaromeft MarepHH, Kan bto 6biJio yxce bhaho h hs npuBOAHEuieficH BHiue 
KapTbi II. Oco6oe BHHMaHHe oOpamaeT na ceSa oOAacTb, npaKTHnecKH CBO- 
C'OAHafl OT norAomeHHH, pacnoAO)K6HHaH k lory ot raAaKTHqecKoro okba- 




> c • 7 • fc’ 


-ft D 


• •’S'’ 




1.(1 SS fo IS 10 JS »o ^ Oo 

Phc. 71 

Topa H pacnpocTpaHHK)inaHCH, cBoeoOpasHbiM BbicrynoM, k cesepy ot ilo- 
CABAHerO — npHMepHO AO UIHpOTbl +10® — +12® B HHTepBaAB AOAFOT OKOAO 
28® — 38®. SaMBTHOB norAouiBHHe ajih stoh oOAacxH HaqHHaercH AHUib Ha 
paccTOHHHH OKOAO 400 HapcBK. Bho 66 HBdupaxBAbHO norjiouj,aioiu,aH MaXB- 
pHH pacnoAaraBTCH BHanHxeAbHO 6ah>k6 — na paccxoHHHH bcbxo 150 — ^200 
napceK. Ha xaKOM xxe, cpaBHHxeAbHO He6o.nbiuoM, paccxoHHHH pacnoAa- 
raiOTCH H OTABAfaHwe o6AaKa MexfaBesAHOH MaxepHH, BbisbiBarouiHe HeaHanH- 
TBAbHOe HOrAOUlBHHB B HAOCKOCTH raAEKTHHeCKOrO OKBaXOpa MeJKAy AOA- 

roxaMH 28® — 38®. 
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HeKOTopfaie npe ABapHTCJibiiue npHaieHenHH KaTaJiora ' 

Fine omoH odiracibK) Majioro norjicmenna, OTneTJiHBO BbiaBJiaiomeiicn 

Ha paccMatpHBaeMHX pncyHKax, HBJiaeTca o6..iacTb, na 

RMW OT JUHDOT -l-7«— +8», c floJiroxaMH, eoJibuiHMH neM 42 . TpaHHny, na 

KOTOpoA HiiAHHaeTCP mm, paMCTHOe 

■MaxenFaJIV He npeACTaBJlHGTCn BOSMOiKHblM — BBHAy OTCyTCTBHH B diuu 
paiiOHe A^TaTonHS AarieKHX seesA Tana B. Ho, KaK pnc. 72, 

axa rpanHua jie>icHT bo bchkom cjiynae AaJibine ncM na 3o0 napceKax. na 
xo/iHT noATBepa^Aeime h b tom, hto oahh SBCBAa, pacnoJiomeHHaH b 3T0m 
pSloLTpScTMiiAH 6o,»ee 1,500 nppc.K (pHC. 7,3), ,« noKASMBaer i«,Ka- 
Koro noKpacHeiiiisi. 


»iS 



Phc. 74 


1 [epexoAH K oaccMOTpeHHio BTopon o6jiacTH, orpaHHneHHoii AOJiroxaMii 
,1400,— -180“ CTPOHM KapTw iioAOOHbie TCM KaKHC 6bUiH nocxpoeHbi H AJIH 
nepBOsi 3th Kapxbi, npiiBeAefflibie aa pac. 75—78, noKasbiBaiox, nxo SAecb 
oroxacTi, Majioro norjiomeiiHH saxBaxbiBaex 3 Ha<iHxe.;ibHbiH panoH k ceBepy ox 
raxaKTHnecKoro PKBaxopa MOKAy AOJiroxaMii 160" 175", pacnpocxpanflHCb 

AO UIHPOT OKOJIO + 15 ". 3x3 oOjiacTb pacnpocTpaHaexcH a k lory ox SKBaxopa 

A'^ iLHipoi- nopnAKa — 5 " 10 ". SAecb noraomeane HanHHaexcH Ha paC- 

.CT’OHinni OKOJio 400 napccK. Eme lOKiiee aokht oojiacxb c BecbMa cjiokhoh 
CTPVKTVPOH norjiGiuaiomeii MaxepHH b cosbcsahh Opaoiia. OxAeJibHbie oPjia- 
Ka c MajibiM norjiomeiiHeM mojkho BHAexb xaKace k lory ox raAaKXHnecKoro 
sKuaxopa, Memyiy AOiiroxaMH 150"— 160". HorjiomaiomaH MaxepHH naxo- 
AHTCH sAocb iia paccTOHHHH, npHMepHo, 300 — 400 napceK. B oOjiacxHX >Ke c 
fioAbiuHM norAoiueHHCM, pacnojioKeHHbix b paccMaxpHsaeMOH oOjiacxH, mo>k- 
H ) KOHCTaXHpOBaXb HajlIiHHe Me>K3Be3AHOH MaxepHH no CaMbIM DJIH3KHM H3 
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220 Fjiasa ce^bMaH 

Hafijiio^reHHbix 3 Be 3 ;i, HaxoAflmnxcH na paccxoHHHH Bcero nopsAKa era 
napeeK, 

HaM KajKerca BecbMa HHxepecHbiM pacmapHTb HccjieAOBaHHe oOjiacxeH 
iviajioro norjioiueHHH, pacnoJiOKCHHbix b hhskhx rajiaxxHqecKHx uiHpoxax, nc- 
no,iTb3yH sjieKxpoKOJiopHivrexpH'iecKHe naOjiroAeimH ssesA 6ojiee bosahhx 
cneKxpaJibHbix xhoob. 

CpaBneHHe nojiyqeHHbix naiviH BbiBOAOB o pacnpeAejieHHn HsOnpaxejJb- 
Ho norjiomaioineH MaxepHH c AanHbiMH nsBecxnoH Kapxbi O. H. O a p e h a- 
r o, Aaroureft pacnpeA&neuHe KO34)c})HAHeHX0B o6mero norAomeHHH ajih Bceft 
raAaKXH'iecKOH aoHbi [29!^ noKasuBaex, qxo SAecb He naoAKDAaexcH anaqHxeJib- 
Horo COOXB6XCXBH5I. 3x0 H noHHXHO. Kapxa n a p e II a r 0 riocxpoena, b ochob- 
HOM, no AaHHbiM AJiH Aa*neKHX oO'bexxoB h Mo>Kex npHiweHHXbCH, Konenno, 
xo>Ke xojibKO K o6x>eKxaM, pacnojiojKennbiM na noAoOnbix paccxoHHnnx. B 
HacTOiUneM >Ke HccJieAOBaHHii mm i-iMeeM Ae.fio co cpaBHiixeJibHO Ojihskhmh 
3Be3AaMH, pacno.no>KeHHbiMH, b cpeAiieM, OAiiJKe neM Ha paccxosHiiH 
300 riapcex. 

§ 2. O COOXHOlUeHHH Me>KAy H36bIXKaMH UBCXa 3Be3A 
H flpKocxbio MjieHHoro nyxH 

B HacxoHin.ee BpeMn CHHxaexcH oOinenpHsiiaHUbiM, nxo cjiOTOMexpHqecKaH 
(CxpyKxypa Mnennoro OyxH b snaqHxcjibHoft Mepe oOycAOBAena norAoinenHew 
B xeMHofi Me>K3Be3AHoii MaxepHH. TeopiiH ({lAioKxyanHH noBepxHocxHoft hpkocth 
MnenHoro IlyxH paapaOoxana B. A. AM6apHyM5iH0M[l]. B nnynae, ecAH 
norjioiueHHe HMeex H36Hpaxe.iibHfaiH xapanxep, AOA>KHa HaOmonaTbCH Koppenn- 
HHH MeH<Ay HpKOCXbK) MAeHHOrO riyiH H HSObITKaMH UBCXa 3Be3A, pacnoAO- 
>KeHHbix 3a oOnaKaMH norAomaioineft MaxepHH. HaAHnne xaKoft KoppeAnnnH 
HBAHexca oahhm h3 AOKaaaxcAbcxB cymecxBeHHoft, ecAH ne ochobhoS poAH 
Me>K3Be3AH0H MaxepHH B (|)opMHpoBaHHH bhahmoh cTpyKxypbi MnenHoro EyTH. 

MeH<Ay xeM, conoexaBAHH hsOmxkh UBexa sbcba Kaxanora C x e 6 6 h h- 
ca, Xaijicfiepa HyHX())opAaco BHanenHaMH apnoexH MAennoro Hyxn, 
noAvneHHbiMH FlaHHeKyKOM [ 86 ], F. A. UJ a ft h ne o 6 Hapy>KHA ojKHAaB- 
uieftcH KOppeAHAHH (xaK HaabiBaeMbift riapanoKc lUaftna) [401i. Kan Omao 
noKasano, saxeM, B. B. K y k a p k h h bi m [9], aah oOnapyHceHHH xaKoft 
KOppeAHHHH HeoSxOAHMO OCHOBbIBaXbCH AHIUb Ha 3Be3AaX, paCHOAOHCeHHblX B 
onpeAeAeHHOM HHxepBaAe paccxoanHft. Rsbccxho [117], nxo (JioxoMexpH- 
necKaa cxpvKxypa MAennoro Hyxn. oSycAOBAennaH HepaBHOMepnocxbK) Me>K- 
3Be3AHOrO norAOUI,eHHH, MO>KeX BbI3bIBaXbCH AHIUb oOAaKaMH, HaXOAHinHMHCH 
cpaBHHxeAbHo 6ah3ko k CoAHuy — Ha paccxoHHHHX nopHAKa 100 — 200 napeeK. 
ZIah paccxoHHHH OKOAO 400 napeeK, (|)Oh, eosAaeaeMbift SoAee 6ah3khmh ases- 
AaMH, cxanoBHxea naexoAbKo SHaHHxeAbHMM, nxo ByaAHpyex KOHxpaexM, o6- 
ycAOBAeHHbie xeMHbiMH oOAaxaMH, pacnoAoneeHHbiMH na noAoOnbix paeexoH- 
HHHx. BbiAeAHB, no3xoMy; H3 Bcero HMeBiueroen b ero paenopHuceHHH noAxo- 
AHinero HaOAioAaxeAbHoro MaxepnaAa, SBesAM, paenoAonteHHbie na paeexon- 
HHHX ox 160 AO 260 napeeK h orpaHHHHBniHeb lunpoxaMH s 50 ^ B. B. K y- 
K a p K H H oOnapyjKHA Aoexaxonno onpeAeAennyio KoppeAHUHio MeJKAy hsOhx- 
KaMH UBexa h HpKoexuMH cooxBexcxByroiuHx Meex MAennoro llyxH. XtHenepcHS 
sxoro cooxHoiueHHH ObiAa, OAHaKO, oneHb SHanHxeAbna. 3xo h He yAHBHxeAbHO. 
Kan xopouio HSBeexHo, h khk aeebMa HarAHAHO bhaho H3 Kapx paenpeACAeiiHa 
H36bixKOB UBexa, nocxpoeHHbix b upeAHiAymeM naparpa(})e, pacexoHHHH ao no- 
j’AOiuaioiueft MaxepHH BeebMa pasAHHHbi b pasAHHHbix nacxux raAaKXHnecKoft 
30Hbi. Me>KAy xeM AerKO BHAexb, nxo Aauce b eaMOM npoexoM euynae, KOXAa 
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IleKOTopbie npeflBapHTe.’iBiibie npHMenenHH KaTajiora 221 . 

«RP3flbi no KOTOpbiM BC^teTC’n onpejieJieHiie HsdbixKOB uBexa, depyxcn na oa- 
HOM pa’ccTOHHHH, a cboH 6o,nee AaJieKoro seesAHoro noJiH nocTOHHeH no apKO- 
CTH pa'iJiHqHoe pacnojiG^enne norjiomaiomeH MarepHn 6yAeT AanaTb cy e- 
S'Lho paa^inarMH xoA HHTepecyiomero nac cooTHome-HHH. 

OcTaHOBHMCH HB 3T0M HocKOJibKO noApo6Hee. nocxpoHM cHaqajia COOTHO- 

CKOAbKY cpeAHna Bejinnuna anesA, HaxoAamHXcn na 3T0M paccTOHHHH 
cxaBAHCT OKOJTO H»'5 11131. B nseTOBoft cHcreMe eacToamero KaTaJiora o 

mee cboTorpaciAinecKoe noraourenne b 3.5 pasa 6oAbme, new ^l^paTeAbHoe 

nonoxoan or cHcreMbi eAHHHp, b KOTopon noBepxHOCTHaa HpKOCTb bh- 

|,>KaeTCH B 3Be3AHi« Be* 

pZ coo™ou,P„„ft Me™, poBepx„ocT_ 

E=m =: rrtp=o= 3= 

sueei) (£)■ Pa3jn.iHbie coOTiiomenM cooTueTCTOyiOT pasJiPiHHM 

OTHomeHtno k ofijiaxy. Hpri 3T0m npeAno.! 7 araeM, nra Bce Ha 6 AiOACHHH cb 
60AHbI OT OIin-ifiOK. 

i" HanoMiimvi 'ito cpcAiiee oP.naKo xapaKTepHsyeTCH cJieflyiomuMH napaiweT- 
navH 11141- ero li’inioHinqe pasMcpM cocTaBamoi- oKoao 10 napcei-c, qeiwy na paccTOH- 
™h B -^00 napcoTc cootbctctbyot yr.:ioBaK BejiiwHi-ia oKoao 3", a ooTUxecKaa ToamHHa 
oPnaKa^B fPoTorpacbiBiccKiix Jiyqax — oKoao 0«‘2 d. B iiameH UBe-roBoft CHCxeMe xa- 
Koe < 3 r>'iaKo rq.iooReT noiipacneiBie nccro jmmb okojio 0>»07. SxiaaHTeabHbie KOHTpacTbi 
Mjreanoro nvTM oPycJioiwieniibie o6.)iai£aiviH, pacnonomeHHbiMn i-ia He6o.abmHx pac- 
CToniiHiTx OT Co.imna ivioryT BHSbiBaTbCH .nmub o6jiaKaMH c AocxaToaHo 6o,nbmoH 
onTii'iCCKoii tojiiuhhou, 

2 Ecxi-i ooJiaKo o6jiaji,aeT AOC-raTonno Pojibinofi nosepxHOCTbio h ero onTHqecKaH 
To.anpnia neiifiOTCii r, i)a.' 3 Jiinmbix ero aacTHX, to iiaPjiiOAeHH.q riaxoAHimixcH sa oe.aa- 
ItO.Yl aBCoA AaiiyT TO'nai, pacnoJiaraioiiyiecH BAOJib kpeboh-a — 
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r ji a B a c e b M,a H 

Bo3bMeM Ha- jik)6oh h 3 nojiynenHux KpHBbix pnc. 79 HeKOTopyio TOHKy. 
riycTb 3TO 6y/reT xoth 6bi xoHKa A Ha KpuBoft, cooTBexcTByiomeH So=200 (a — b). 



Ecjih UMeeTCH tojibko o/tho norjiomaioinee o6jia1<o, to Bce Ha6jiiofleHHH SBea^, 
pacnoJiojKeHHbix ao Hero 6y;[iyT cooTBexcTBOBaTb TOHKe a, a SBesfl, pacno- 
-jioweHHHx 3a o6jiaKOM — Tonxe J. Ecjih nepAnojiOHCHTb ,hto xpoMe o6jia- 
Ka, onpe;rejiHiomero TOHKy A, hmciotch eme oSjiaKa, Koropfaie Moryr pacno- 
^araTbCH KaK 6jiHxe, ran h ;iajibuie ne.M oho, to jierKo BH^eTb, hto o6jiaKo, 
po.^ee PoiHSKoe k CojiHuy cMecxHT Tonxy A b Tonny C — BnecH neKOTO- 
poe HsPupaTejibHoe norjionieHHe h ocjiaduB noBepxHocTHyK) npKOCTb M.ne^- 
Horo riyTH; 6onee xeiiajieKoe opjiaxo BbiaoBex tojibko ocjiaPjienHe axofi apKo- 
cth, KOTopoe Py^ex xeivi Pojibuie, hbm 6jih>K 6 pacnojio>K6Ho Bxopoe oPjiaKO, 
T. K. npt-i 3TOM py^rex ocjiaPjiHXbCH HpKOcxb oPmero SBesAHoro hoah. rioaxoMy 
hcho, hto xaiw, r^e norAomaiomHe opAana otxoaht abacko ox CoAHua, noBepx- 
HocxHaH HpKOcxb MAeHHoro nyxH cymecxBeHHo BoapacTaex. HaAHHHe Heft- 
XpaAhHOrO horAomeHHH, Ha KaKOM Pbl paCCXOHHHH OHO HH HaXOAHAOCb, CMe- 
CTHT TOHKy A npHMO BHH3, npHACM H3 3a BAHHHHH 3Be3AHOrO HOAH 3X0 CMB- 
^eiiHe PyAex tom PoAbuie, qeiw pAHH<e naxoAHTca norAomaroLHaa MaxepHH. 
HeAbsa TaK>Ke He yHHXbiBaxb h peaAbHOH cxpyKxypbi oPahkob MAeqnoro llyTH 
MTO OTpa3HTC5r Ha H3MeH6HHH H, CABAOBaxeAbHO CM6CXHT TOHKy A HAH 

BBepx HAH BHH3. HaKOHeu HeAb3H HpeHePperaxb h xeivi cjjaKTOM, axo ocBemeH^ 
Hocxb xeMHbix oPAaKOB pacceaHHbiM cbbtom 3B63a HBAaexca Becbivra saiwexHOH 
BeAHHHHOH [lloj, 1,I16J|. BAHHHHe 3Toro HocAeAHero (j)aKT0pa AeftcTByex oae- 
BHAHO, B TOM CMblCAe, HXO XOHKH (Ha pHC. 79), COOTBeXCXByiOmHe 3Be3AaM 
pacnoAOJKeHHbiM na Ayae, npoxoAHiueM aepea oPahko, PyAyx HecKOAbKo npH- 
noAHHXbi. 3x0 oxHocHxca, b ochobhom, k npaBoft aacxH pncynKa. XAe norAo-* 
meHHe HaHpoAee SHaanxeAbHo. 

30Hb?'Ml!fHMPPM eoAbiuHx yaacTKax raAaKXHaecKOH 

30Hbi Mbi HMeeM BecbMa CAOACHyio cxpyKxypy norAomaromefi MaxepHH, pacno- 
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HeuoTopbie npeABapi-iTejibi-ibie np HMeneHHa KaTajJOra 223 

..jiaraioineHCJi HHoraa b HecKOJibKO pflAOB pasnofi onTHTOCKoft TOJimHHbi h na 
nasJiHiiHbix paccTOHHHHX OT CojiHua, TO coBepiueHHo otobhaho, qTO AHcnep- 
■ CHH cooTHomeHHH B -E, nocxpoeHHoro HJin Bcefl TaKoft o6jiacTH, AOJixHa 
6bn’b BecbMa anaBBTejibHofi. 

Ha ocHOBaHHH HSJioxKeHHoro MOMCHO 0 >KHAaTb, MTO HsyqeHHe OTAejibHWX 
odJiacTeii Mjieqnoro HyTH, Bbi6paHHbix b pesyjibTaTe paccMOTpeHHH Kapxbi hs- 
6b!TKOB uBexa, AOJixiHO Aaxb BHaqHxejibHo 6ojiee qexKoe cooxHoiueHHe MeArAy 
HsSbiTKaMH UBexa h hpkocthmh MAeqHoro HyTH. 

SBesAbi AaHHoro KaxaAora bbabioxch BCCbMa 6AaronpHHTHbiM Maxepna- 
AOM AJiB HByqeHHH HUTepecyromeft nac saBHCHMOcxH, nocKOAbKy hx cpeAHee 
paccxoHHHe ox CoAHua cocxaBAHex 200—250 napcex. 3 to oScxoaxeAbCTBO h no- 
6yAHAO Hac HcnoAbsoBaxb HacxoHinuft KaxaAor aJih paccMOxpeHHH Aannoro bo- 
npoca. HpaBAa, 3 X 0 paccMoxpeHHe MOAtex Obixb, nOKa, toabko npeABapHxeAb- 
HbiM H3-3a yA<e aeoAHOKpaxHo oxMeqaBmeHCH MaAoft tomhocth hbOhtkob abb- 
xa, HeAOCxaxoqHo xoqHoro onpeAeAeitHfl paccxoHHHH AO 3Be3A, HeAOCxaxoqHO 
HaAe>KHOH 4ioxoMexpHH MAeqHoro Hyxii h noxa eme cahuikom H66oAbmoro 
qwcAa sAeKXpOKOAopHMexpHqecKHX Ha6AK)Ae«HH — HeAOCxaxoqHO ajib Hsyqe- 
HHH cpaBHHxeAbHO HeOoAbiuHX, OAHopoAHWx BO cBOOMy cxpoeKHio, yqacxKOB 

raAaKTi-tqeCKOH 30Hbi. „ ^ < 

SHaqeHHH noBepxHocxHoft hpkocth MAeqHoro HyxH ohah Bsaxbi h 3 paoox 
Ha H, II e K y K a [86] h HaiiHOK^^Ka h KyA6yAAa [871. 3 th sHaqeHHH 
'^noAyqGHbi c noMombio BHecjiOKaAbHOH c[)oxorpa(|)HqecKOH (jioxoMCTpHH, qxo ne- 
H36e>KHO npHBOAHT K HeKOTOpOMy CrAaACHBaHHIO c[)AK)KXyaUHH nOBepXHOCTHOH 
HpKOCTH. r. H. P y c a K 0 B bi M ObiA npeAAO>KeH cnoco6 yqexa sxoro nocACA- 
H6ro 3 c[)c|)BKTa [1 14], A4br ho BOcnojibsoBaAHCb' OAHaKO, 3 xhm cnoco6oM, cqHxan 
paccMOTpoHHe Bonpoca, ocHOBbiBaioi.ueecH Ha HHxnpoBaHHbix pa6oTax, toabko 
nopBblM npH6AHA<eHHeM. B ASAbHOHIlIOM Heo6xOAHMO OCHOBblBaXbCH Ha 60 Ae 6 
AexaAbHofl H ToqHoft cJioTOMexpHH MAoqHoro HyTH. 

PaHbiue qoM nepeSxH k paccMoipenHio saBHCHMOcxeft B E ajih ot- 
AeAbHbix odAacToft raAaKXHqecKoft sohh, mh nocqHxaAH HHxepecHbiM cpaBHHXb 
pasyAbTaxbi, noAyqaiouiHocH no HaiiiHM AaHHbiM, c pesyAbxaxaMH pa6oTbi 
B. B. K y K a p K H H a, nocxpoHB c 3T0H HOAbio AHarpaMiwy B—E aah Bcex 
3Be3A Hauiero KaxaAora, AeA{amHx b npoAGAax raAaKxnqecKHx uinpox \ h\ s 5 
c paccTOfiHHHMH 160 260 napcoK, qxo no.nHOCTbio cooTBoxcTByex soho 

raAaKTHKH, paccMaxpHEaBmeftcH B, B. K y k a p k h h h m. nocxpoeHHaH Anar- 
paMMa npuBOAGHa na puc. 80. Ona cobcom ho noKasbiBaex ctoab oxqexAHBOH 
'KoppeAHUHH, KaKaH 6biAa noAyqena B, B. K y k a p k h h h m. Ecah h mojkho 

SaMOTHTb HOKOTOpyiO TOHAeHUHIO yBOAHqeHHH CpeAHOH HpKOCTH C HSObITKOH 
HBOxa, TO sxa tohaghahh BOCBMa HesHaqHxeAbna h hh b kooh Mope ho hast b 
C paBHOHKe C TOM, qxo MOA<HO 6bTAO 6bl OACHAaXb Ha OCHOBaHHH pHC. 79. ripH 
paccMoxpeHHH pi'ic. 80, mojkho cAeAaxb xaKMe cAOAyiomHe saHeqaHHH. Bee 
3Be3At>I, paCHOAOACOHHbie B HpaBOH EepXHOH qaCTH AHarpaMMbl, HBA5HOTCH no- 
BHAHMOMy CBepxrnraHxaMH, pacnoAOKOHHbiMH sa mouihum sBesAHbiM hoaom 
H HocAeAyioiUHMH noxAomaioiHHMH o6AaKaMH. Ecah ho npHHHMaxb hx b paA- 
cMoxpeuHe, to odpamaex Ha ceOa BHHMaHHe yMenbuieime AHcnepcHH snaqoHHH 
noBepxHOCTHOH HpKOCTH MAoqHoro HyTH no Mope yBOAHHeHnn HsSbiTKOB HBexa. 

-HHxepecHo raKnee OTiwexHTb npaKXHqecKH hoahoo oxcyxcTBHe SHaqeHHH npKO- 
CTSH MOHbiuHX, qoM 80. Mbi HadAioAaeM naK 6bi pesnyio rpannuy, npoxoAH- 
myio y 3T0H apKOCTH aak Bcex snaqeHHH hsOhtkob UBexa. 

ripHAH K saKAfoqeHHK), qxo Ham MaxopnaA ne Aaex saiMoxHOH KoppeAHunn 
Me>KAy HsObiTKaMH UBexa h upKOCTbio MAeqHoro riyxH ajih Been raAaKXHqe- 
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224 PjiaBa ceflbuaaa 

CKOH 30 Hbi B nejioM, nepefiiieM k nocTpoermio ^[HarpaHM B — E jijih MeHB- 
uiHX H 6 ojiee oflHopoAHbix odjiacTCH. 

PasflejiHM Bce BBesiiH na rpn rpynnbi, cooTBeTCTByiomHe cjiejiyiomHM hh- 
TepBajiaM paccTOHHHft (b napceiox) : 

r< 160; 160 <r <260; r>260. 

Pa3o6beM Aajiee rajiaKXHBecKyio aony (Kapxbi II h III), aaKJiioqeHHyio, kbk 
H paHbuie, B npe;irejiax l^l so na cjicayiomwe nHxepBajibi no AOJiroxaM: 

330'’ — 20 ; 20° - 70' ; 70’ — 155’; 1 55’ — ,180’. 

IlepBaH H xpexba m axnx oOjiacxeft xapaKxnpnayioxcfl MomnbiM, Sjihsko pac- 
noJioJKeHHbiM norjioui,eHH6M; BxopaH — onenb necxpon cxpyKxypon norjioinaK)- 
.men MaxepHH, npn najinnHH ynacxKOB bbicokoh npoapannocxH; nexBepxas 

250 
B 

200 


f50 


lOO 


50 

o 

• 0-2 “ 0-1 00 + 0-1 + 0.3 + 0 . 4 '^ +0 5 

Piic. 80 

jiejKHx b 30H6 rajiaKxnnecKoro oxna n xapaKxepnsyexcH, kbk h Bxopan, ynacx- 
KaMH OojibmoH npospanHocxn; npKOcxb Mjieqnoro IlyxH b nexsepon oOjiacxn 
oxjinqaexc?! OoJibmofi paBHOMepnocxbio. KoHenno xaicoe AeJieHne eme oneHb 
rpy6o, HO mh ne pacnoAaraeM cemac Aocxaxonno OojibiUHM naOjiiOAaxeAb- 
HbiM MaxepnajioM. 

ZtnarpaMMbi, nocxpocHHbie ajih yKasannbix nexbipex oOjiacxefi, npHBeAe- 
Hbi Ha pHc. 81 — 84. ZlaHHbie aah sbesa, pacnojio>KeHHbix na paccxoHHHHX 
HeHbuiHx 160 napccK HaHCccHbi Kpy>KKaMH; ajih SBeaA, pacnoAOJKeHHbix Ha 
paccxoHHHHX 160 — 260 napcex — nepeKpemeHHWMH KpyxcKaMH, a aah SBesA, 
y Koxopbix paccxoHHHH OoAbuie 260 napcex — xonnaMH. 

PaccMoxpeHHe pnc. 81 — 84 noKasbmaex, nxo xoabko na oahom h3 hhx, a 
HMCHHo Ha pnc. 81 HaMenaexcH HeKoxopaa saBHCHMOcxb ajih 6ojiee Oahskhx 
3Be3A. HeKoxopyio xeHAeHn,HK) sasHCHMOcxH mox<ho oxHexHXb, 6bixb Moxrex, 
eine xoAbKo AJIH xaxnx are seesA Ha pnc. 83 h npoMeacyxonKbix sbcsa na 
pHc. 82. Bce JKe ocxajibHbie rpynnbi aeeaA He noKasbrnaiox HHKaKon KoppeJiannH 
Me>KAy HsObixKaMH UBexa n apKocxbio MAennoro OyxH. Oco6oe BHHMaHne o6- 
pamaex na cedn oOAacxb c AOAroxaMn 155® </< 180® (pnc. 84). ajih Koxopofl 
HadAiOAaioxcH AocxaxonHO snannxeAbHbie KOAeOannH b naObixKax nsexa, npn 
BecbMa HesnaqnxeAbHbix HaMeHennflx apnocxH MAennoro riyxH. 
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HeKOTopwe npeABapHiejibHbie npHMCHeHHH KaTajiora 225' 


KaKOBa npHijHHa OTcyrcTEHa KoppeJiamiH b 6ojibiuHHCTBe hs paccMOT- 
peHHbix Bbime cjiy'^iaeB? B SHanHTejibHOH cxenetra AeJio MOJKer saKjnoqaTbCH 




B TOM, qxo AeJieriHe TOJibKO na qexbipe o6jiacTH HBJiHeTca HecoMHCHHO cjihuikom 
rpy6faiM. TteHCTBHxejibHO, paccMoxpeHHe pHcyHKOB Bnpouecce hx no- 
cxpoei-iHH noKasbiBaex, qxo b paAs cAyaaes mo>kho Ha6AK)AaTb CHCxeiviaT 

15. ci6abcn'a36ob sbft^DTOojn'b. nabaros- ao'Qsm,, 14 
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f jr a B a c e ^ b »t a tr 


TH^ecKym rpynnHpoBKy xoneK b onpe;ieJieHHbix hbcthx OTarpaMM B—E 
AJifl paajiHMHfaix yqacTKOB rajiaKTHuecKOH sohu. Tax, nanpHMep, na pnc. 83 
AJIH 3Be3A (c H36HTKaMH UBexa paBHbIMH Hyjlio), JieJKaiUHX Ha paCCXOHHHHX 
MejKjiy 160 H 260 napcexaMH h pacnoJioxieHHbiMH y 70®-hoh ^ojiroxu, HpKocxb 
MjieMHoro FlyxH cocxaBjiHex okojio 150 eflHHHU, a ajih xaxHX we SBesA, ho 
pacnojioweHHbix y AOJiroxbi ~140® oHa cocxaBJiHex xojibKO 100 eAHHHu. 
TaKaH Sojibiuan pasHHua HHKaK ne mo^ct 6 biTb o 6 i> 5 icHeHa hh CHCTeMaxHHe- 
CKHMH OUmeKaMH B 4)OXOM6XpHH MjieHHOXO FlyXH.HH, xeM 60 Jiee, omH 6 KaMH B 
'OnpeaejieHHH H36bixKOB usexa. FTpHUHHa Bhahmo jicwhx b peajibHbix KOJie 6 a- 
HHHX apKocxH 3Be3AHoro cJ)OHa, a xaKwe h. b pasjiHHHOH AOJie HeftxpajibHO- 
norjiomaiomeH MaxepHH. B cbhsh c nepBbiM nnxepecHO oxMexHXb, hxo Kax paa 
B o 6 jiacxH cosBesAHH Tejibua npn I = 140® h ^ = 0® BecbMa Majia ocBemae- 
Mocxb xeMHbix o 6 jiaKOB, Hxo yKaabiBaex h na 6 eAHOcxb sBeaAHoro (J)OHa. 3xa 
ocBemeHHocxb cocxaBJiHex 3ACCb Bcero Jiiiiub 0 K 0.110 35 sbcsa AecHxofl bcjih- 
' HHHbi c kb. rpaAyca, xoraa khk b cosBesAHH JleSeAH ona noAHHMaexcH ao 80 
H Bbime eAHHHu [116]. 

' Bo BCHKOM cjiyqae mh cxohm cefinac nepeA 4)aKX0M, BbixeKaiomHM hs 
paujHx HaOjiiOAeHHH, qxo ajih OojibuiHX yqacxKOB rajiaKXHqecKoft bohh h pac- 
CTOHHHfi 3Be3A HopHAKa 100 — 300 HapccK He HafijiioAaexcH, khk npaBHjio, 

! Koppe.iiHHHH MewAy H36bixKaMH HBexa h HpKocxbio Mjieqnoro IlyxH. 3xo Aaex 
H3B6cxHbie yKasaHHH Ha peajibHocxb cJiowHoft cxpyxxypu sBesAHoro 430Ha h 
Ha B03M0WH0CXb 3HaqHXeJIbH0H pOJIH HBHXpaJIbHO HOrJIOIUaiOmeH MaxepHH B 
HeKoxopwx qacxHx PajiaKTHKH, khk 3xo cjieAyex h h3 pa6oxbi M A B a m a- 
iKHAse [3], 


AJiH oojiee rjiyOoKoro HsyqeHHH npo6jieMbi, npeAcxaB.)iHexcH BecbMa cy- 
lUecxBeHHbiM odpaxHXbCH K KOMnjTeKCHOMy H3yqeHHK> pHAa HaOpaHHbix yqacr- 
KOB rajiaKXHqecKOft 30Hbi, ajih Koxopbix hboOxoahmo npoBecxH HccJieAOBaHHe 
HSOHpaxeJibHoro norJiomeHHH ao bosmowho Sojibmnx rjiyOnn, sseaAHbie noA- 
cqexbi BHjioxb ao cjia6eftuiHx asesA h BecbMa xmaxeJTbHyio sjieKxpodioTOMe'' 
TpHio Machhofo nyxH. SjieKxpo^oxoMexpHqecKHe Ha6jiK)AeHHfl Machhofo Fly- 
TH BecbMa cymecxBeHHbi ajih BbiAejieHHH 3(j)4)eKxa ocsemeHHH MewsBesAHoft 
MaxepHH. 

B saKAKiqeHHe npHHomy rAyOoKyio OAaroAapnocxb bcbm 6ubuihm h na- 
CXOHIUHM coxpyAHHKBM oOcepBaxopHH 3a HX nOMOHlb B Ha6jHOAeHHHX H nep- 
bhhhoh HX 06pa60XKe h, b nepsyio oqepeAb, 3. C. B p o a c k o ft, H Jl Ma- 
rajiaiuBHjiH, T. F. M er p eji h m b h ji h h E. K. H h k o ho b oft. Cqn- 
-raio cbohm npHHXHWM aojifom noOjiaroAapHxb xaKwe npesHAenxa AKaAeMHH 
HayK ApMHHCKOH CCP B. A. AMSapuyMHHa. nocoBexoBaBiuero mho b 
-CB oe BpeMH, npoBecxH sxy paSoxy, aKaACMHKa E. A. lU a ft h a — aa pha hch- 
HMX COBeXOB BO BpOMH 6© BbinOJIH©HHH H npO(}). O. H. O 3 p eH a TO noeiio- 
B03M0WH0CXb BOcnojibaoBaxbCH AaHHbiMH KapxoqHoro Kaxajiora 
noOjiaroAapHxb AHpeKxopa A6acxvMaHCKoft oOcepBa- 
TopHH qJiena-KoppecnoHAeHxa AxaAeMHH nayn rpysHHCKoft CCP E K X a n a- 

wfnun ^ HCKJHoqHxejibHo BHHMaxojibHoe oxHouieHHe K HacxoHmeft padox© H 4e- 
MepHoe coAeHCXBHe ee BbinojiHCHHio. ^ 


Mapi, 1952. 




Kapra i 
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B8 - B 9 dOiObOb 30 )(?,bJ 3 < 2 rd 3 CO < 3 fad{n 02 : 30 d 6 <?in' 023 n 

so^ocon 0 d 303 d 2 r 06 (!) 02 )nb 'S'OGCRoaoBd'Oinn 3 d<?) 0 c?ra& 0 b dao&ob 

8. eodcnscnao 

(fn 3 b '3 8 aJ 

g(mgj(^<nfnj(nj™mdio 3 g( 5 <noob g,o 3 mgg 6 g 2 iob ob( 5 ^o> 6 m 3 oo' 9 o 500- 

v^o 3 g^b 3 g^( 5 ogi 5 ojgb SJSob Sobjjmbg^ g& 6 g&' 3 o JoB^oggig^o gof^b^gc^ogm- 
■^mfnobo 3 o( 5 g(noob 8og<^ boBcm^mob 'Sg^Bggomo "BcnoBcn^Sob "Bgb^og^j^ob 
ii^ml^gco o 3 gb 6 g 2 >' 3 o, boijoQ ' 3 OTo 6 or)j 3 ob Bg(f)0{p Syo^go, "Bgbodcwg&g- 

^00 500 3 o‘bo 6 ' 3 g^(nGo 2 »o Sgmmjoob bo1i'j]b(^ob 

^dodio^gbm&ob ^o> 3 (ni|gGg&o. 
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1 230 g, 

o 3 SgOTWcool) SmowbrogU ‘BgAfiagooDO 'aa)i) 6 mj 3 ob ^dBSboTscngAa- 

C^o aga^mo boQoocoob (eggAomo a<33”3'=>Cro6daaf>b, goAbjgcwogm 3a'33*<^«(!)« gg- 
Ag&obo cp* o&bt^c:»^(5«gAo botpocpgg&ob) booDoBoQpm^p aotno^jo bo'iigb(5o(n ja6- 
bolcpgAob. 

agwrtcpaAo or>3*c»bo^Aobooo, SnQgagcjo 3Aro&5mg3o mAocp «afn<go: 
3a(5Ao«)c» 500 big^^Agcp 60^05^050. SoAgg^wo 3 mo(jogb goAbjg^mogOTO obgojcv- 
(ggAowo a^gogo5»g6(5aaob gjoSbotpgAob, Araacwgaoy a^BOTogobgpg^ngbg^noo (pg- 
cpo 3 o^ob 0(^3<»>bQ3aAmb aogcmgGoboaoE, 3 »g,Ao 3 cooSdoSg&gcpoo g^jAbggcjogo'Bw- 
Aobgcn'ao ' 3 <«o 6 a)j 3 ob a(3a^(^)0{». agmAg — goAbggcjogoo'BwiAobaoi'go ' 3 o>o 6 a)J 3 oU- 
a(J3e;^a6obdao6 tnogobgigoc-o, 3 «)' 33 oAo( 5 o pgaAgSobo 500 oab(ncpg(5^Ao bo^pocog- 
g&ob joBboljngAob. 

<g(n( 5 coac»gj 5 Aoac«o ggAomo o 33 '> 3 *C? 0 ^ 6 a 2 >ob oAbg&«)c];.o goijo^mmaabo,., 
AtoaC^gboQ 'aQbmgoJob ob(5A(n6fa3abb gggtwaBoor. [98, 99, 100, 102, 68, 49, 
50, 48, 58, 59, 67, 91, 57] oA ^gSisaMogo^ma&aS o3 3«cnbmg6«5n’g6abb, Afo3- 
cmgboo o3go3oc3 ob3ob o3g,3oAo 30(5ocnroggaob ^oGo'Sg. o3 ^^(^d^mmaaaob g3Ao. 
35mabmio a3aoAg&o {patpodo^ob o(*)3rob(j3gAcn'3o boBooo^mob '3abab(5a2)ob bo'Sjgocpm- 
36o'33Ga<p;.m2)oor)o ao3mag6abob coi> b'3oAo(p oA orngocmob^oEgab oS '3gb^b(5a&ob- 
’BgAfiggocnoiaob atgobgaob. gbo 500 bbgo ^oAgSrogboGo oA g’bAgGagjwympggG (po3- 
^aAooo 'Sgcogagaob 6(»iA3gcr >3M(!)f^ac:;>a3(5Aoacr bo'bgb(^ab coc o 3 oga (pAmb» 
Soo) bob(J)a3o(5^Ao (J5pm3oc»aao6o ‘BgSr'iojaof) g.iBbolnpaAga'Bo, 

300933 ! 3 't 3 <o(n 6 ojc«aao(p C 9 * 3 »j 3 oamp 3 oc«aaac:»oo 3 a' 33 oAo( 5 o (ggAoojo g^go* 
gotmgG(5ga«bo 500 oabrocpgiJgA bocpoQogooo jo6ba%(n3Aob Scp^mSoAgniao. 

^o 6 o 3 (paaoAa ao> 3 (ng 3 C:^a 3 a SogdcngSgao aAr^acpaBob doAggc^o — 
3 a(J>Ao«jcpo — Bo^o^ob odmbbGob. og(J)(*>Ar>b dotoGoo oog,(nb giAbja^wogcn pgco- 
d' 03 C’OJ(?)<^"OOro <gaAo«o aj3030c»aG(^aaob Aoq ‘Bgodcmgao 'b3b(*)0 „^«]Gcpo 3 g 6 - 
(5«)Ao« <g«) 6 ^o 3 a 6 ( 5 igAo 03 M( 5 wi 3 a( 5 Ao«)cr‘> g'S( 5 oc;>mg,ob ^33*^ 

O5gcnobb3gao jo^ocpmgo goAbjgcmogw obgono pggAomo g^gogocroGdO^^bo^ oG bo- 
jo'Sgo'Sggaobo, AroScpgaoQ 3oagoGo5t.o(. jpgcpoSo^ob <>( 53 oib(ggAcr>b 50 Ag bolStja^Aligi 
boGooofpob ' 3 gb'gb(*)aaob o 3 3 yobogA dGo^gGgcproaocoo boiggdgg^lSa, AraBcjjgaoQ;; 
^‘S^o^nQB 3 oojngao (pod’bgAgaojpoG, 

RggGo o 3 oAo( 5 gAob ’Sgjn^agoQOTOaob dobgpgoorj, 'SgdrogoigoAgCnaw 7.5 g>>Abj- 
gCpogogAo bojpoepob g^Abagcpoggaocr). bdgJijA^Cno (JoJgao B8 ^po B 9 oAfiggcpo'. 
ogcn ao5nio3(5ogob 3 ‘bob 3 obc;;>rniaac»o bogAQggdob 'Bgb^og^mob oScnQoGgaob Igbo- 
ao3obo5p. c»3(n0o6ob ' 3 gboao 3 obo(pgg ogra 'BgARg'jjcBo (30b goSwboggcwggo 1 Srac;;>aao 
g,05^oJ(^og;gAo goGgopgaob Sobg^pgoo). 

3 mQa 3 j]c:*o ac) 3 (nggcv>a 30 b SgourocB^Ao dbaAg gofp 3 c»>Qa 3 *|)c»oo CO'^^S^OCTO" 
aooo, 3a(5'5^Ag <»3 Go^o^j'Bo, A(*»3a(;*0Q ‘Sggtoao 5pg;po3o^ob 0(53mb^gAmib BogA* 
boGooo^job ' 3 gbj)b(^gaob 0(*>Ao(jbgob. gb bojowbo “jotpAgbojo GGo’BgGgcpwgoGo^. 
BriQgSvgjno 3Amiacpa3oboo)gob. 

Go^AcaSob ioAgg^ wog'Bo ojn^gAojmoo jj^StoyaGga^CIJO o 3 oAo(J)gAc) jpo- 
go6bog»go)Aaao<w gcp33dAtn(gc«)(J)n3a(5Ao, AcnSgcpoQ doAggcnojp boa^wmo gcig- 
'SoA'Bo oaoboo^dGob ob(5Arapjo'boj'gA mabgAgo( 5 roiAoo' 3 o ogro &*8f*>gg6aag- 
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B 8 -B 9 (^,033601 33 frl)j 3 g;;A 3 OT gafeocno ... 231 

-tr"' cpoa^gAob Bginrocoob OC?*. ‘ 3 g 3 (oa<na jo-- 

•■^0500 boj 3 (J) 35 ;^rci^roi boa^'B^mb BgbAgcrgbob ^gbom. 

3groAg coogBo C){n^gAo(;3[>oo jpcja'bgAcjcoo C?^ 

agboBg 05030 aogd(r.36gao 2 ,oAgo( 53 Mbq 3 gA'aC" ggAocno 3^3030 crgG^gbob 

3ocga2>ob 3gc»fnc?G. oj 3(nog3'3C’oo oAbgb-ac^^o boAg^o^^jO®'^ bgAbgbob 3^0(^030 
■^0 og^wAob 3ogA ^oa^BogghgcTf’ CO'S CpoGgAaoc^o oboc;;>o agcococpo Agcp'gjoog- 
ftobo. 

Sgtncobg oJogBo jocoamQga^cmoo bbgocoobbgo aoAmbg&Bo joGbolcngA'aci'o 
^gAoojo g^go 30 c;>g 6 ( 5 g 2 ioG gAo bob(5g3o‘bg GoggoGob ^gbo. 

agbgojg o)ogo amoQogb 1048 goAbggcrogob (ggAoooo 

gJgogoc^gGc^gbob goc^oc^rog^b, Aro3gc«oQ og^^oiAao Bgocpg^gGo, coo 3ob BgcooAgaob 
'bbgo 3<n6oQgagao)o6. 

300 ^ 3*^0 ‘”*3'^” a'S'S^i^a^'acroo giAaggcj^ogo .ggAoooo bo 3 oAagoaob joG- 
IjoBcogAobo coo boB^bdJjob bogotnbgbo. 

Coobcnc^mb, Bg^gocog coogBo, 3*(5ocgcog,ob aro6oQg3oii5 booj'adggcmlsg Bgb'yog- 
cg^ocgoo boGocnc^^ob BgAbggocoo ' 3 gb'gb( 5 gaij litncgBo (g^oaaSggo 603- 

<nogAgaob joGo^ormgbob bogAcwro b^Aomo) c°o '30<^oG bo^oAbgcoo cjo oABob 
£ob(*)(A 3 ob bogoBgoBgb BnAob gogBoAo. 

BoA^o, 1952. 
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